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#IGGER AND BETTER than ever before, the annual 

{ show of the Association of Licensed Automobile Man- 

4a ufacturers, which opens in Madison Square Garden 
on the evening of January 8, will contain the fruits of 

fifteen years’ development and growth on the part of the pioneer 
automobile manufacturers of America. There will be gathered 
the product of the oldest and most conservative members of the 
industry, the criterion by which all others are judged. With a 
few notable exceptions, the cars exhibited are intended to appeal 
to the class of buyers who ask the price last, rather than first ; to 
whom elegance of line, detail and appointment is as important as 
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mechanical perfection. The general reduction in automobile prices vs Fahad — ~ ~ 
has, of course, been brought about by the perfection of quantity- ‘ , emer TRS A 
Producing machinery and the gradually won ability to use it to the << _ 
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fullest advantage. 
chine, however, is admitted to have an injurious ten- 
dency. Again, in the designing of parts to simplify. the 
machine processes through which they must pass, the 
temptation always arises to sacrifice a point here and 


Too complete reliance on the ma- 


there to greater facility of production. Here lies the 
need for a class of manufacturers to whom price is no 
object; in whose factories, no matter how clamorous 
the agent, the micrometer is never fogotten. The con- 
sciousness of the inevitable comparison forms the best 
possible check on any lowering of the standard. 

Various are the ways in which the high-priced con- 
tingent has assisted—and will assist—the class which 
appeals to the thinner purse. It was the demand for 
quality at any cost which induced the steel manufac- 
turers to take ‘up the different kinds of nickel, chrome- 
nickel and vanadium steels. Once the demand for 
these was established and the steel plans prepared to 
produce them, the prices were soon reduced to a point 
which made their use possible in the lower-priced cars. 

In the design of their cars the makers grouped under 
the Association of Licensed Automobile Manufacturers 
have always been, as became their position, conserva- 
tive. Startling features have rarely originated with 
them. They have persisted in a steady policy of de- 
velopment and refinement, and have usually found 
themselves on the right side. 

The Association of Licensed Automobile Manufac- 
turers has rendered worthy assistance to its members 
in the work of development. As an organization, it has 
found a wide field in the reforming of unhealthy con- 
ditions in the trade, and in the general process of 
stabilization. As a head office for many factories, it 
has done valuable service in the maintenance of labora- 
tories and in evolving standards. To it the industry 
owes the standard spark-plug, which has almost en- 
tirely replaced twenty or more sizes with which ac- 
cessory makers were formerly compelled to struggle: 
the standard bolt and nut sizes, the standard rod ends 
and -yékes, and last, but most important of all, the 
A.L.A.M. horsepower formula. Much has been writ- 
ten both in praise and in disparagement of this for- 
mula; yet it seems that if its adoption were to remain 
the; only tangible result of the Association’s exist- 
ence, that existence would not have been quite in vain. 

What will be remembered‘as perhaps the most impor- 
tant event in the whole history of this Licensed Asso- 
ciation has been signalized the past year, namely, the 
favorable decision granted by the courts on the Selden 
patent. Although there remains a widespread impres- 
sion that the last word on this subject has not been 
said, the importance of the decision can hardly be over- 
estimated. Its direct result was practically the doubling 
of the numerical strength of the Association. Regarded 
as an association of licensed manufacturers only, this de- 
velopment was of unquestionable value. Regarded in 
the other light, as an association of leading manufactur- 
ers, it was of still more importance. 

Many changes had taken place in the industry since the 
first organization of these manufacturers. Other manu- 
facturers, by dint of honorable effort, had risen to 
positions as high as those of the pioneers. By reason 
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of its originally limited membership, the Association 
was unable to accept these as equals and confer upon 
them its recognition, even if the newcomers had de- 
sired this recognition at the price, of course, of paying 
the Association license fees. The decision confirming 
the Selden patent not only made it highly advisable 
that these newly prominent makers should become 
licensed, but also changed the policy of the Associa- 
tion so that their admittance became possible. 

Much has been said about the possibility of over- 
production in the automobile industry. At first it was 
reported—and the report met with some credence— 
that the object of the enlargement of the Licensed 
Association was to restrict the output in order to pre- 
vent the panic which, according to the same report, 
was otherwise inevitable. Though now generally dis- 
credited, there is food for thought in this possibility. 

The automobile industry is at present in an unnat- 
ural condition; one which cannot last for but a few 
years more. At present the market is in the process 
of being “filled up.” Demands for automobiles are 
constantly arising in new quarters. Three-quarters of 
the output, perhaps, is being sold to persons who have 
never owréd an automobile before. The time is sure 
to come when everyone who can profitably use an 
automobile wifl have.one. Then the only field for the ° 
output will be the replacing of machines worn out in. 
service, in addition to a certain amount of natural 
growth. This is the state of every other great in- 
dustry in the country which is not of as recent origin, 
and is the natural state of every industry. 

When this time comes there must inevitably be a 
contraction of the output. That time, it is true, is: 
still several years distant; the market is not yet “filled. 
up,” and many new fields of usefulness, particularly in 
the line “of commercial vehicles, have so far re- 
ceived but scant attention. The prudent manufac- 
turers, however, will look ahead, and prudence 
and foresight could take no better form than the 
organization of a protective association of those 
members of the industry whose financial standing 
and responsibility are undoubted.. By. action of 
such an association the natural contraction of the 
output can be made with the least inconvenience. 

The change in character may be regretted by some, 
yet, after all, it is for the best. The principal objects of 
the old association have been accomplished. The alloy 
steels, special machinery and special testing devices are 
now in general use. Moreover, the makers of popular-.. 
priced cars have now gained sufficient strength to be: 
able to dispense with outside assistance, and in many 
cases they themselves are inaugurating new methods. 
At this particular moment the feature of the Associa- 
tion of most interest is its conduct of an annual automo- 
bile show. The situation in this respect, complicated by 
the increased membership of the Association, it such that 
future developments can only be surmised. It seems prob- 
the increased membership of the Association, is such that 
under the plan in force for the past few years. If the 
management had desired to make a supreme effort by 
which its work should be remembered in posterity, the 
coming show could hardly have been surpassed. 









AMERICAN GASOLINE PLEASURE CARS 


ALCO: American Locomotive Co., Providence, R. I. 
APP=RSON: Apperson Bros. Automobile Co., Kokomo, Ind. 
AUTOCAR: Autocar Company, Ardmore, Pa. 

EUICK: Buick Motor Co., Flint, Mich. 

CADILLAC: Cadillac Motor Car Co., Detroit, Mich. 


CHALMERS-DETROIT: Chalmers- Detroit Motor Co., Detroit, Mich. 


COLUMBIA: Columbia Motor Car Co., Hartford, Conn. 
CORBIN: 
ELMORE: 
E-M-F: 
FRANKLIN: 
HAYNES: 


Elmore Mfg. Co., Clyde, O. 
Everitt-Metzger-Flanders Co., Detroit, Mich. 

H. H. Franklin Mfg. Co., Syracuse, N. Y. 
Haynes Automobile Co., Kokomo, Ind. 
HUDSON: Hudson Motor Car Co., Detroit, Mich. 
KNOX: Knox Automobile Co., Springfield, Mass. 
LOCOMOBILE: Locomobile Co. of America, Bridgeport, Conn. 
LOZIER: Lozier Motor Co., New York City. 
MATHESON: Matheson Motor Car Co., Wilkes-Barre, Pa. 
MERCER: Mercer Automobile Co., Trenton, N. J 
OLDSMOBILE: Olds Motor Works, Lansing, Mich. 
OVERLAND: Willys-Overland Company, Toledo, O. 
PACKARD: Packard Motor Car Co., Detroit, Mich. 
PALMER-SINGER: Palmer & Singer Mfg. Co., New York City. 
PEERLESS: Peerless Motor Car Co., Cleveland, O. 
PIERCE-ARROW: Pierce-Arrow Motor Car Co., Buffalo, N. Y. 
POPE-HARTFORD: Pope Mfg. Co., Hartford, Conn. 
ROYAL TOURIST: Royal Tourist Car Co., Cleveland, O. 


SELDEN: Selden Motor Vehicle Co., Rochester, N. Y. 
SIMPLEX: Simplex Automobile Co., New York City. 
STEARNS: F. B. Stearns Company, Cleveland, O. 
STEVENS-DURYEA: Stevens-Duryea Co., Chicopee Falls, Mass. 
STUDEBAKER: Studebaker Automobile Co., South Bend, Ind. 
THOMAS: E. R. Thomas Motor Co., Buffalo, N. Y. 

WHITE: White Company, Cleveland, O. 

WINTON: Winton Motor Carriage Co., Cleveland, O. 


COMMERCIAL CARS—GASOLINE AND ELEC. 


ALCO: American Loccmotive Co., Providence, R. |! 
ALDEN-SAMPSON: Alden-Sampson Mfg. Co., Pittsfield, Mass. 
AUTOCAR: Autocar Co., Ardmore, Pa. 

BAKER: Baker Motor Vehicle Co., Cleveland, O. 
FRANKLIN: H. H. Franklin Mfg. Co., Syracuse, N. Y 


GENERAL VEHICLE: General Vehicle Co., Long island City, N. Y. 


HEWITT: Hewitt Motor Co., New York City. 

KNOX: Knox Automobile Co., Springfield, Mass. 

PACKARD: Packard Motor Car Co., Detroit, Mich. 
POPE-HARTFORD: Pope Mfg. Co., Hartford, Conn. 
STUDEBAKER: Studebaker Automobile Co., South Bend, Ind. 
THOMAS (TAXI): E. R. Thomas Motor Co., Buffalo, N. Y. 


BEARINGS 


American Ball Bearing Co., Cleveland, O. 
Bretz Co., J. S.. New York City. 

Hess-Bright Mfg. Co., Philadelphia, Pa. 
International Engineering Co., New York City. 
New Departure Mfg. Co., Bristol, Conn. 

R. I. V. Co., New York City. 

Co., Philadelphia, Pa. 
o., Canton, O. 


Standard Roller Bearin 
Timken Roller Bearing 


BODIES, TOPS AND WINDSHIELDS 


Chase Co., L. C., Boston, Mass. 

Cowles & Co., New. Haven, Conn. 

Cox Brass Mfg. Co., New York City. 
Grossman, Emil, New York City. 

Hayes Mfg. Co., Detroit, Mich. 

Metal ey wy | Co., New York City. 
Mezger, C. A., New York City. 

Motor Car Equipment Co., New York City. 
Mutty Co., L. J., Boston, Mass. 

National Auto Top Co., New York City. 
Newark Rivet Works, Newark, N. J. 
Novelty Mfg. Co., Waterbury, Conn. 
Pantasote Co., New York City. 

Rands Mfg. Co., Detroit, Mich. 

Sprague Umbrella Co., Norwalk, O. 
Springfield Metal Body Co., Springfield, Mass. 
Troy Carriage Sun Shade Co., Troy, O. 
Valentine & Co., New York City. 

Vanguard Mfg. Co., Joliet, Il. 


HORNS AND SPEEDOMETERS 


Auto Improvement Co., Brooklyn, N. Y. 

Gabriel Horn Mfg. Co., Cleveland, O. 

Hoffecker Co., Boston, Mass. 

Jones Speedometer Co., New Rochelle, N. Y. 

Lovell-McConnell Mfg. Co., Newark, N. J. 

Nightingale Whistle Mfg. Co., New York City. 
Onpareil Horn Mfg. Co., Brooklyn, N. Y. 

Recometre Co., New York City. 

Riley-Klotz Mfg. Co., Newark, N. J. 

Shipman Instrument Co., New York City. 

Sireno Co., New York City. 

Stewart & Clark Mfg. Co., Chicago, Ill. 

Veeder Mfg. Co., Hartford, Conn. 

Warner Instrument Co., Beloit, Wis. 


- THE ‘LIST : OF - EXHIBITORS: 


Corbin Motor Vehicle Corporation, New Britain, Conn. 





ELECTRIC PLEASURE CARS 


BABCOCK: Babcock Electric Carriage Co., Buffalo, N. Y. 
BAKER: Baker Motor Vehicle Co., Cleveland, O. 

BAILEY: S. R. Bailey & Co., Amesbury, Mass. 

COLUMBIA: Columbia Motor Car Co., Hartford, Conn. 
DETROIT: Anderson Carriage Co., Detroit, Mich. 

R & L: Rauch & Lang Carriage Co., Cleveland, O. 
STUDEBAKER: Studebaker Automobile Co., South Bend, Ind. 
WAVERLEY: Waverley Co., Indianapolis, Ind. 

WOODS: Woods Motor Vehicle Co., Chicago, Ill. 


MOTOR CYCLES 


American Motor Co., Brockton, Mass. 
Aurora Automatic Machine Co., Chicago, Ill. 
Baker, F. A. & Co., New York City. ee 
Consolidated Mfg. Co., Toledo, O. 

Eclipse Machine Co., Elmira, N. Y. 
Emblem Mfg. Co., Angola, N. Y. 

Excelsior Supply Co., Chicago, Ill. 
Greyhound Motor Works, Buffalo, N. Y. 
Harley-Devidson Motor Co., Milwaukee, Wis. 
Hendee Mfg. Co., Springfield, Mass. 
Herring-Curtiss Co., Hammondsport, N. Y. 
Marvel Motor Cycle Co., New York City. 
Merkel-Light Motor Co., Pottstown, Pa. 
Miami Cycle & Mfg. Co., Middletown, O. 
New Era Gas Engine Co., Dayton, O. 

N. S. U. Motor Co., New York City. 

Pierce Cycle Co., Buffalo, N. Y. 
Reading-Standard Co., Reading, Pa. 
Reliance Motorcycle Co., Owego, N. Y. 
Royal Motor Works, Worcester, Mass. 

S. D. Mfg. Co., New York City. 


PUBLICATIONS 


The Automobile, New York City. 

Automobile Trade Directory, New York City. 
Automobile Blue Book, New York City. 
Automobile Topics, New York City. 

Bicycling World, New York City. 

Class Journal Co., New York City. 

Chilton Printing & Publishing Co., Philadelphia, Pa. 
Horseless Age, New York City. 

Motor, New York City. 

Motor Age, oo Hl. 

Motorcycling Publishing Co., New York Ciry. 
Motor Print, Philadelphia, Pa. 

Motor Vehicle Publishing Co., New York City. 


CARBURETERS 


Allen Auto Specialty Co., New York City. 
Byrne-Kingston & Co., Kokomo, Ind. 
Lovell-McConnell Mfg. Co., Newark, N. J. 
Stromberg Motor Devices Co., Chicago, Ill. 
Waterhouse Co., Boston, Mass. 

Wheeler & Schebler, Indianapolis, Ind. 


IGNITION OTHER THAN MAGNETOS 


American Ever Ready Co., New York City. 
Apple Electric Co., Dayton, O. 
Atwater-Kent Mfg. Co., Philadéiphia, Pa. 
Benford, E. M., Mt. Vernon, N. Y. 

Briggs & Stratton, Milwaukee, Wis. 
Champion Ignition Co., Flint, Mich. 

Conn. Tel. & Elec. Co., Meriden, Conn. 
Eastern Carbon Co., Jersey City, N. J. 

Electric Storage Battery Co., Philadelphia, Pa. 
Geiszler Bros. Storage Battery Co., New York City. 
Grossman, Emil, New York City. 

Hardy, R. E., Co., Brooklyn, N. Y. 

Heinze Electric Co., Lowell, Mass. 

Herz & Co., New York City. 

High Frequency Ignition Co. Los Angeles, Cal. 
Jeffrey-Dewitt Co., Newark, N. J. 
Lovell-McConnell Mfg. Co., Newark, N. J. 
Mezger, C. A., New York City. 

Motsinger Device Mfg. Co., Pendleton, Ind. 
Mosler, A. R., New York City. 

National Carbon Co., Cleveland, O. 

National Coil Co., Lansing, Mich. 

New York Coil Co., New York City. 
Philadelphia Storage Battery Co., Philadelphia, Pa. 
Pittsfield Spark Coil Co., Dalton, Mass. 

Remy Electric Co., Anderson, Ind. 

Splitdorf, C. F., New York City. 

Stackpole Battery Co., New York City. 

Tray Plate Battery Co., Binghamton, N. Y. 
Union Battery Co., Belleville, N. J. 

U. S. Light & Heating Co., New York City. 
Vesta Accumulator Co., Chicago, Ill. 

Willard Storage Battery Co., Cleveland, O. 
Witherbee Igniter Co., Springfield, Mass. 








MAGNETOS 


Bosch Magneto Co., New York City. 
Brets Co., J. S., New York City. 
Champion Ignition Co., Flint, Mich. 
Conn. Tel. & Elec. Co., Meriden, Conn. 
Heinze Electric Co., Lowell, Mass. 
Hess-Bright Mfg. Co., Philadelphia, Pa. 
Herz & Co., New York City. 

K-W Ignition Co., Cleveland, O. 
Lavalette’*& Co., New York City. 
Motsinger Device Mfg. Co., Pendelton, Ind. 
Pittsfield Spark Coil Co., Dalton, Mass. 
Remy Electric Co., Anderson, Ind. 
Simms Magneto Co., New York City. 
Splitdorf, C. F., New York City. 


LAMPS, ELECTRIC AND OIL 


Apple Electric Co.. Dayton, O. 
Atwood-Castle Co., Amesbury, Mass. 
Badger Brass Mfg. Co., Kenosha, Wis. 

Dietz Co., R. E., New York City. 

Edmunds & Jones Mfg. Co., Detroit, Mich. 
English & Mersick Co., New Haven, Conn. 
Gray & Davis, Amesbury, Mass. 

Hall, C. M., Co., Detroit, Mich. 

Ham, C. T., Mfg. Co., Rochester, N. Y. 
Rushmore Dynamo Works, Plainfield, N. J. 


LUBRICANTS 


Adam Cook’s Sons, New York City. 

Columbia Lubricants Co., New York City. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Harris Oil Co., A. W., Providenc, R. 1. 
Havoline Oil Co., New York City. 

Haws, Geo. A., New York City. 

Keystone Lubricating Co., Philadelphia, Pa. 
Miller’s Sons, Wm. P., Brooklyn, N. Y. 

N. Y. & N. J. Lubricant Co., New York City. 
Valvoline Oil Co., New York City. 

Vacuum Oil Co., New York City. 

White & Bagley Co., Worcester, Mass. 

Winn, Wm. R., New York City. 


STRUCTURAL PARTS 


American Vanadium Co., Pittsburg, Pa. 

A-Z Co., New York City. 

Baldwin Chain & Mfg. Co., Worcester, Mass. 
Bowser, S. F. & Co., Fort Wayne, Ind. 
Briscoe Mfg. Co., Detroit, Mich. 

Brown-Lipe Gear Co., Syracuse, N. Y. 
Carpenter Steel Co., Reading, Pa. 

Coes Wrench Co., Worcester, Mass. 
Columbia Nut & Bolt Co., Bridgeport, Conn. 
Cook’s Standard Tool Co., Kalamazoo, Mich. 
Cramp & Sons Ship & Eng. Co., Philadelphia, Pa. 
Diamond Chain & Mfg. Co., Indianapolis, Ind. 
Driggs-Seabury Ordnance Co., Sharon, Pa. 
Duff Mfg. Co., Pittsburg, Pa. 

Elite Mfg. Co., Ashland, O. 

Erie Foundry Co., Erie, Pa. 

Franklin, H. H., Mfg. Co., Syracuse, N. Y. 
Frasse, Peter A., & Co., New York City. 
Gemmer Mfg. Co., Detroit, Mich. 

Gilbert Mfg. Co., New Haven, Conn. 

Globe Machine & Stamping Co., Cleveland, O. 
Hancock Mfg. Co., ,Charlotte, Mich. 

High Wheel Auto Parts Co., Muncie, Ind. 
Janney-Steinmetz & Co., Philadelphia, Pa. 
Jones, Phineas, & Co., Newark, N. J. 
Johns-Manville Co., New York City. 
Johnson, Isaac C. & Co., Spuyten Duyvil, N. Y. 
Lavigne Mfg. Co., Detroit, Mich. 

Lebanon Steel Castings Co., Lebanon, Pa. 
Light Mfg. & Foundry Co., Pottstown, Pa. 
Link-Belt Co., Philadelphia, Pa. 

Livingston Radiator Co., New York City. 
McCue Co., Hartford, Conn. 

McCord Mfg. Co., Detroit, Mich. 

Merchant Evans, Philadelphia, Pa. 

Noonan Tool & Machine Works, Rome, N. Y. 
Perfection ae Co., Cleveland, O. 

Prosser, Thos., Sons, New York City. 
Pruden, W. A., Hardware Co. ; 
Randall-Faichney Co., Boston, Mass. 

Royal Equipment Co., Bridgeport, Conn. 
Smith, A. O., Co., Milwaukee, Wis. 

Spicer Universal Joint Mfg. Co., Plainfield, N. J. 
Standard Welding Co., Cleveland, O 

Thermoid Rubber Co., Trenton, N. J. 
Timken- Detroit Axle Co., Detroit, Mich. 
Vanadium Metals Co., New York City. 
Warner Gear Co., Muncie, Ind. 

Warner —. Co., Detroit, Mich. 

Whitney Mfg. Co., Hartford, Conn. 


- THE ‘LIST : OF -EXHIBITORS: 
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TIRES, RIMS AND SUPPLIES 


Ajax-Grieb Rubber Co., Trenton, N. J. 

Batavia Rubber Co., Batavia, N. Y. 

Burroughs Remountable Rim Co., New York City. 

Calmon Asbestos & Rubber Works, New York City. 

Consolidated Rubber Co., Akron, O. 

Continental Caoutchouc Co., New York City. 

Continental Rubber Co., New York City. 

Dayton Rubber Mfg. Co., Dayton, O. 

Diamond Rubber Co., Akron, O. 

Empire Tire Co., Trenton, N. J. 

Favary Tire & Cushion Co., New York City. 

Federal Rubber Co., Milwaukee, Wis. 

Firestone Tire & Rubber Co., Akron, O. 4 
Fisk Rubber Co., Chicopee Falls, Mass. 

Fox Metallic Tire Belt Co., New York City. 
Goodrich, B. F. Co., Akron, O. 

Coodyear Tire & Rubber Co., Akron, O. 

G & J Tire Co., Indianapolis, Ind. 

Gibney, J. L., & Bro., Philadelphia, Pa. 
Hartford Rubber Works, Hartford, Conn. 
Hopewell Bros., Cambridge, Mass. 

Howard Demountable Rim Co., Trenton, N. J. 
Leather Tire Goods Co., Niagara Falls, N. Y. 
Merchant & Evans, Philadelphia, Pa. 
McGraw Tire & Rubber Co., New York City. 
Michelin Tire Co., Milltown, N. J. 

Morgan & Wright, Detroit, Mich. . 
Motz Tire & Rubber Co., Akron, O. 

N. J. Car Spring & Rubber Co., Jersey City, N. J. 

Pennsylvania Rubber Co., Jeannette, Pa. 

Republic Rubber Co., Youngstown, O. 

Sager, J. H. Co., Rochester, N. Y. 

Seamless Rubber Co., New York City. 

Shaler, C. A. Co., Waupun, Wis. 

Standard Leather Washer Co., Newark, N. J. 

Stein Double Cushion Tire Co., Akron, O. 

Swinehart Cushion Tire & Rubber Co., Akron, O. 

Voorhees Rubber Mfg. Co., Akron, O 

Woven Steel Hose & Rubber Co., Trenton, N. J. 

Zeglen Bullet Proof Cloth Co., Detroit, Mich. 


SHOCK ABSORBERS 


Fientje, Ernest, Cambridge, Mass. ‘ 
Gabriel Horn Mfg. Co., Cleveland, O. ’ 
Hartford Suspension Co., Jersey City, N. J. : 
Kilgore Mfg. Co., Boston, Mass. 


SUPPLIES 


Detroit Motor Car Supply Co., Detroit, Mich. 
English & Mersick Co., New Haven, Conn, 
Grossman Co., Emil, New York City. 

Miller, Chas. E., New York City. 

New York Sporting Goods Co., New York City. 
Pierson Motor Supply Co., New York City. 
Post & Lester Co., Hartford, Conn. 

Stevens & Co., New York City. 

Victor Auto Supply Co., New York City. 


MISCELLANEOUS 


Ajax Trunk & Sample Case Co., New York City. ‘ 
Allers Co., Harry A., New York City. 
Asch, B. M., New York City. ' 
Automatic Headlight Co., New York City. 

Burn-Boston Battery & Mfg. Co., Boston, Mass. 

Chandler Co., Pittsburg, Pa. ; 
Cross, Frank H., New York City. 

Dover Stamping & Mfg. Co., Cambridge, Mass. 

Excelsior Motor & Mfg. Co., Chicago, Ill. 

Gasoline Motor Efficiency Co., Jersey City, N. J. 

Grimm-Plaut Construction Co., Pittsburg, Pa. 

Hilton Mfg. Co., Boston, Mass. 

Hoffnung & Co., New York City. 

Kamlee Co., Milwaukee, Wis. 

King Optical Co., Julius, New York City. 

Mesinger Mfg. Co., H. & T., New York City. 

Morrison-Ricker Mfg. Co., Grinnell, la. 

Motor Parts Co., Plainfield, Mass. 

Nathan Novelty Mfg. Co., New York City. 

Noera Mfg. Co., Waterbury, Conn. 

Oliver Mfg. Co., Chicago, Ill. 

Perfection Wrench Co., Port Chester, N. Y. 

Reilly & Son, Newark, N. J. 

Rothstein Mfg. Co., New York City. 

Tracy, Joseph, New York City. 

Traver Mfg. Co., Philip C., Far Rockaway, N. Y. 

Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 

Weed Chain Tire Grip Co., New York City. 

Willey Co., C. A., Long Island City, N. Y. 

Wright Wrench Mfg. Co., Canton, O. 
























































’ HE personality of the 
men comprising the 
Show Committee of the 
Association of Licensed 
Automobile Manufac- 
turers assures excel- 
lence of management and care- 
ful attention to the mass of details 
that go to make an exhibition like 
the Tenth National Automobile 
Show, which will open for a 
week’s run, at Madison Square 
Garden, New York City, on Sat- 
urday evening,: January 8, a suc- 
cessful enterprise. 

For four years the A. L. A. M. 
Show Committee has been headed 
by Colonel George Pope, under 
whose experienced eye and guid- 
ance each successive exhibition has 
advanced in character and attrac- 
tiveness. No one connected with 
the industry has a wider range of . 
business experience to draw upon, e\ 
as he has been identified with the making of auto- \ 
mobiles since 1897, and .prior to that time was a 
constructor of the automobile’s forerunner—the bicycle. 
He has served as treasurer of the Pope Manufac- 
turing Company for many years, and his military title is one 
that dates from the Civil War. He was with Colonel Robert 
Shaw when that gallant soldier fell in the disastrous attack 
on Fort Wagner, July 18, 1863, and led the veterans of the 
Fifty-fourth Massachusetts Volunteers in the ceremonies at- 
tendant upon the unveiling of the famous Shaw Memorial on 
Beacon Hill, Boston, about ten years ago. 

President Charles Clifton of the A. L. A. M., the second 
member of the Show Committee, has been prominently identified 
with the automobile industry since 1898, and has served with 
credit in many capacities that have identified him with pub- 
licly proclaiming the advantages of the motor-driven vehicle. 
He has always been an active participant in the business affairs 
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of the A. L. A. M. and his elec- 
tion to the presidency of that 
successful organization was the 
natural culmination of his ener- 
getic work in its behalf. He is 
treasurer of the Pierce-Arrow 
Motor Car Company, of Buffalo, 
N. Y., itself a veteran business en- 
terprise which had its inception in 
the early days of the bicycle. 

For six years, Secretary Merle 
L. Downs, the third member of the 
committee, has attended to the’ de- 
tail work connected with A. L.. A. 
M. Shows and has done it so well 
that he has won a recognized posi- 
tion as successful engineer of en- 
terprises of that nature. His 
knowledge of the automobile busi- 
ness and its requirements is wide 
and varied, and in the éarly days 
7 > of the industry he was prominently 
(? identified with the management: of 
L/ racing and touring events that gave wide pub- 

licity to the automobile as a self-propelled means 
of locomotion and helped materially to popularize it. 
Although not a member of the Show Committee, Assistant 

General Manager Coker F. Clarkson, of the A. L. A. M., has 

much to do with the arrangements. He is the compiler of 

the A. L. A. M. handbooks, and is secretary of its mechanical 
branch. This naturally makes him a valuable authority for the 
committee to consult with, and his wide range of knowledge in 
engineering and other matters is of great service in the accom- 
plishment of details requiring exactitude and lispatch. Mr. 
Clarkson is a lawyer by profession. 

In the process of standardization of methods, formula, and 
materials, Mr. Clarkson has been a power to conjure by, and in 
contests, the fair and conservative attitude always assumed 
by him has made for him a host of friends, besides command- 
ing the respect of opponents. 
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LICENSED ASSOCIATION OVERFLOWS GARDEN 





XPANDED by numerous acquisitions from the ranks of the 
A. M. C. M. A. the A. L. A. M. will make its 1910 début 
in sufficient force to overflow the Garden and present in dress 
uniform the finest array of automobiles the world has ever 
contemplated. ‘he official list of the concerns which will exhibit 
under the banner of this pioneer association comprises in fact 
some 56 separate companies, it being the case that the Everitt 
car will show under the license of the Hewitt Motor Company, 
the White car using the license of the Waltham Manufacturing 
Company, and the Willys-Overland Company including the Over- 
land and Marion under the old Pope-Toledo license. 

As will be readily appreciated, the licensed association in 
its present form draws heavily on the ranks of the A. M. C. M. 
A., taking from the latter such companies as Brush, Stoddard- 
Dayton, Elmore, E. M. F., Hudson, Jackson, Maxwell, Mitchell, 
Moline, Moon, Mora, National, Premier, Regal, Reo, besides the 
companies which were: non-members in either association. To 
what extent these withdrawals will affect the A. M. C. M. A. 
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and its workings in the future is a matter with which we do 
not now have to deal, but the influence thus exerted on the 
A. L. A. M. will amount to more than a surface indication. 

From what is already known, and considering the needs of 
the industry, it is believed that the stronger association will 
have a marked effect on the future, particularly in the direction 
of quality of the automobiles made, and to a vast extent, by way 
of inducing: stability, all of which should react to the decided 
advantage of the patrons of the industry. True, prices may 
be maintained as they should, but the concentrated effort of the 
members of the association along well directed lines is bound to 
further the interests of the industry as a whole, and an exam- 
ination of the automobiles which are to be shown this year, 
together with a close inspection of the plants in which they were 
made, renders judgment comprehensive, and prediction potent. 
If forecasting has any virtue, provided it is in the light of events 
transpired, it will have in its composition the statement to the 
future of the automobile industry is well assured. 
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Main Floor of Madison Square Garden, New York City, as Arranged for the Tenth National Automobile Show, January 8-15. 
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ONSTRUCTED on the same plane as the table of specifica- 
tions of the cars exhibited at the A. M. C. M. A. show, 
which appeared last week, the following table may be regarded 
as complementary, and the two together give a practically com- 
plete summary of the cars at present on the market. It may be 
stated here, however, that in the issue devoted to the Chicago 
show another table will be printed which will be a combination 
of the present two, with the addition of every other make 
which is built or sold in this country on a commercial scale. 
That is, the Chicago show table will not be restricted to ex- 
hibitors at that show, but will be as complete as it is possible 
to make such a table, in view of the constant additions to the 
ranks of the manufacturers. 

The preliminary comment on the A. M. C. M. A. table applies 
as well to the following table of A. L. A. M. cars. For con- 
venience it may be briefly summarized. The prices given are 
marked by an asterisk when they include a Cape top. Horse- 
power ratings are in all cases according to the A. L. A. M. 
formula; two-cycle motors are not rated, but are marked by a 
dagger in the horsepower column. It seems fair to add in this 
connection that the two Elmore models, which the maker rates 
at 36 and 46 horsepower, differ in respect to their motors in a 
way which the table does not show. The 46-horsepower is a 
differential-piston design, and although its cylinder dimensions 
are the same as those of the 36-horsepower, the difference in 
tating seems to be justified. 

Representation of each maker in the table is according to the 
number of distinct chassis produced, without regard to the dif- 
ferent bodies which may be fitted. Practically all touring mod- 
els will be furnished with a runabout or baby tonneau body if 
desired, usually at the same price. 

Lubrication systems are designated as “pump,” “mechanical” 
and “splash.” The first means that the oil is circulated and 
used repeatedly; the second that the oil is fed to cylinders or 
bearings by individual pumps, the number of such pumps being 


indicated whenever possible, and the last that oil is simply poured 
in the crankcase at given intervals. The location of the change- 
gear box, which is becoming a detail of considerable importance, 
is given in the column following the description of the gear and 
the number of speeds. The word “motor” means that the gear- 
box forms a single unit with the motor; “frame,” that is a 
separate unit supported from the main frame; and “axle,” that it 
forms a unit with the rear axle. In the next column the word 
“shaft,” indicating that the car is shaft-driven, is followed by 
a figure “1” or “2,” denoting the number of universal joints in 
the drive-shaft. 

The design of the crankshaft is indicated by the items given 
under the head of motor bearings. The figure indicates the 
number of crankshaft bearings. In describing the transmission 
and axle bearings it was frequently found that in many cases 
different kinds of bearings were used; whenever this occurred 
the kind which seemed to be in the majority was given the 
preference. 

Frames on the majority of pleasure cars are of *pressed steel, 
which is indicated in the table by the abbreviation “P. steel”; 
other forms are wood and “armored,” or combination wood and 
steel. Commercial cars frequently use structural steel shapes, 
either angle or channel. 

In the table immediately following, showing the cars classified 
according to price, a different scheme has been followed. All 
the variations in body design on any make, whether or not on 
the same chassis, may be found therein, provided they entail a 
difference of price. For instance, a runabout model selling at 
the same price as the touring car is not given, even though it may 
be on a separate chassis; but a limousine selling at a higher figure 
is given, although often on the touring car chassis. This con- 
densation was necessary in order to get the size of the tables 
within reasonable bounds. However, the intending purchaser 
may always rest assured of being able to obtain a suitable body 
on any chassis he may fancy. 








DIVISION OF THE CARS INTO SIX DIFFERENT PRICE CLASSIFICATrIONS 













UNDER $1,500. $3,000 TO $3,999. rere Pimolon, 50 gisseeessseesens -.+-Chassis 
4 EE | 6o¥056Sedeee enue 
OARS Bpeaee AD, «0+ 2-00> 020000005 Runabout $3,000 Apperson 4-40 .........4...-4. Touring 4'500 Packard 18 ................ Landaulet 
300 — —y sete eee eeeeeerees Ru about 2900 Cadillac 30 .........+.se0s Limousine 4500 Royal Tourist M.............. Touring 
1,000 Buic + 19° et PI Ether 6 Roadster 3,000 Matheson 6-50 ............++-. TOUTE 4,500 THOMAS Fo ncccccccccccccccccce Touring 
0 Hu a: 7 poeta as Seb A Ke > Roadster SIN vc vcckcns codaeasouns Touring 4,600 Oldsmobile ................... ouring 
1000 an on eter eeeeeeeseees To os 7} ie AEE ese Limousine 4,600 Stearns 15-30................ Landaulet 
1000 oo pee hlpteetah eho R a | See CORRE OD 5. cc.cccscsvegnanees Touring 4,600 Stearns 30-60 ................. Touring 
160 B rp co tates Bab: a aan CONES PSS Baby tonneau 4,700 Locomobile L .............. Limousine 
1160 no .-4 aot hala y . 3,200 Franklin K-4 .............: Limousine 4,750 Alco 40 .............-.----.. Touring 
1280 = os . eer en vewesitener ane To tee 3,200 Packard 18 ......--..++seeseees Touring 4, 750 Seathosen 1A" aeapeaiaeete Sap Baby tonneau 
1'250 Ov erland ee 2 sane eee ene - Touring 8,200 Stearns 15-30 ........... ..-.Touring 4,800 Peerless 30 ............ Demi-limousine 
so C8 Catiaeatepite bam ttspe Tourin 3,250 Knox RB... 2... ccccccccces ..-Touring 4,850 Pierce-Arrow 48 ............ Roadster 
1,400 en es  @ptbtes ito &- Sourtat 8,300 Stevens-Duryea AA..... .-.-Touring 4,900 Knox 8 ........... +++. Bad tonneau 
oF BUY UIVEEIATIG Sh seccccccesescccces uring Pe I TEE is ctine sche odes 00.080 .-Landaulet 4,900 Pierce-Arrow 36 ..........- Lambanine 
$1,500 TO $1,999. ; a pa as LXI. Se 
omobile L ...... a ... Tourin, 

ey +4 Gatmere-Ditrett OP cicus toned pours wf “ Be eeeppepsersesr: fourtas a eo 

’ Axwell HB ..ccrcccccccccccvcce ouring 3,500 Palmer-Singer LXII .........; Touring $5,000 Franklin H ............... 
SD RED OE bcc cccensaesscsses =” »& .  S = rrreeeeneuee Touring ‘ ,000 Knox Sha je ht aD i 
Bee BS DD bocce cisesacctchen Touring 3,600 Franklin H ...........sse00s Roadster 6,000 Lozier H ..............0. ..- Touring 
fs Senta pe Touring 3,600 White G-B ..........ssse0- Limousine 6,000 Matheson 4-50 .......... Touring 
OR Touring 3,650 Palmer-Singer XXX ........ Limousine 5,000 Pierce-Arrow 36 ....... Landaulet 
Spee Pe OE ence ccrcseseseves Runabout 3,750 Corbin XVIII .............. Limousine 6,000 Pierce-Arrow 48 ........ .... Touring 
Ree MAMET DRIED coccsccusessesees co ee oe? UO US aR Touring 5,000 Stevens-Duryea Y .. Limousine 
Se EE FE "6 Vo ccicsswedins 50 0 Roadster 3,750 Pope-Hartford T .......... Limousine 56,000 Studebaker G-7 ..... .-Limousine 
Se ECE. $0.60 44s ce octedsecat Touring 3,750 Stevens-Duryea X .......... Limousine 6,500 Alco 40 ......ccccccecs .- Limousine 
DP OE 6535 she sahee<isecaen Touring 3,800 White G-B_ ........seseeees Landaulet 5,500 Peerless 30 .............eee0s Limousine 
See MEE OA nro enka es shined eek GON Touring 3,850 Pierce-Arrow 36 ............ Roadster 6,550 Packard 30 ..........ccccecs Limousine 
Soy -  — & Sa eesaarsete se Landaulet 
$2,000 TO $2,999. $4,000 TO $4,999. 5,700 Royal Tourist M.........22. Limousine 
$2,000 Apperson 4-30 ............see- Touring 5,750 Matheson 4-50 ............ Limousine 
2,000 Haynes 19 ....... seeiewenses --Touring $4,000 Apperson 4-50 .......... Baby tonneau 5,750 Stearns 30-60 .............. Limousine 
rf" 9 pk Sei pphernaer tity: Touring 4,000 Franklin D .............e0- Limousine 5,800 Peerless 30 ............00+. Landaulet 
BOOP WO GRA, a cevcccccccecccccecs De en: 2 ah. chin onl once baka Limousine 5,850 Pierce-Arrow 66 ............. Roadster 
2,250 Palmer-Singer XXX ........ Roadster 4,000 Pierce-Arrow 36 ..........+s- Touring 5,850 Stearns 30-60 .............. Landaulet 
ik ft -  Deeesrereget ees Baby tonneau 4,000 Stevens-Duryea Y ...........- Touring 5,900 Locomobile I .............. Limousine 
See ene OF os oss cqccaes oobaee Touring 4,000 Studebaker G-7 .............. Touring 6,000 Alco 60 ...........cceceeeeeeees Touring 
if | ra ar Landaulet 4,000 Thomas R_ ...........+.00: Limousine 6,000 Knox 8 ......cc.ccscccccces Limousine 
2,500 Elmore 46 ......... enkeness --eTouring 4,200 Apperson 4-50 ...............- Touring 6,000 Locomobile I .............. Landaulet 
ff ... 3S Spe reeeeees Touring 4,200 Apperson 6-40 .............-:- i. eh eS ee ae Touring 
‘2. ee  Sepagseee eee Roadster 4,200 Matheson 6-50 .............. Limousine 6,000 Peerless 50 ............cccccees Touring 
2,750 Chalmers-Detroit 40 .......... Touring 4,200 PE ie 06.6 000s en cabebess Touring 6,000 Pierce-Arrow 66 ............0. Touring 
2,750 Columbia Mark 48 ............ Touring 4,250 Winton 48 ......cccscccccece Limousine 6,000 Thomas K .............cceeees Touring 
2,750 Corbin XVIII................. Touring 4,250 Winton 60 ..............sseeee Touring 6,100 Pierce-Arrow 48 ........... Limousine 
gies pope-maritora yee Pepe te TOuUriMg £300 Peerless 80 .c.c.ccccccccccoecs Touring 6,200 Pierce-Arrow 48 ............ Landaulet 
2'350 OER <0, Gk Uo kn 0 obs oe do's Touring 4,350 ‘Aya ere Landauiet 6,760: Alco GO nw. cccccccecccccecs Limousine 
Stevens-Duryea X ............ Touring 4,400 Packard 18 ...........s.0+: Limousine 7,500 Thomas x dds cvaviesedaacte Limousine 





_~ — ——__—__— ee —_—————— 





*‘SeyoUt 09 OS;Tyt “JOJOUI BJDAD-OMT | do} sepnpour sot, 






































































































































"7 l | ae ] : ] 
= “ds @ t : F | | | C | y S| “By 1 “* "BP, 
PxPE | EXEC COLT) -sOTON "Wea “Ured s “Joos “q 9g | ZIT 1 ayeug “ewEIA) ¢ |*:* Jog)" **seUOD)*-*dumg)*** --Asq|* +" AwEY|--“oUON!**seMYJOD|"oBUIS) Fr | Fr | F | B.moy) 6°92 |o0st |***u8¥. PaBERAO 
; my PPE | FEEL 007'Z | "soT10H |" “UreId|"“Ureid ¢ "Tees “q_ OS | ZIT 1 eUS|**“opKy) Z |*-uBd)*** ey)" **dummg |* «+ “*Aaq)* **Awoy)* **“oUON|"*seII]9D)"1BUIS) FF | FH | F | S |"BANOL) 6°SZ |OOPT | ***'scEVo PUBIAAO 
ih fexee | fexee cor'e| sono" “ureld|""ureld ¢ *"[9098 d) 9S | ZIT) 1 aBUS|" "OXY! Z |* Meld)": egeiq)* *“dumg |: ** *-Asq]|* ©" Ausoy|* **eUON |**sEMTTED)" SUIS Fe | FP | & | € ["9MOG. A) 6ST OST | * * “OP PUBIIOAO 
€XZE -FEXTE OS8T| JONOY “Urelg urejd ¢ “*Jeows "gq 9S | ZOI"TIFeYS ***opKY) Z a oe ***AUOY|***SUON|*sENTJED|" Burs) Fe | Ee | & | Z |*9noq.a! $°Zz [O0OT |" een puwys249 
é exZP tXZP esees ‘soy "eg . ureyd f°" ]9038 ‘d 9S | orl -+-4yeyg{*-eurexy| t ++ eag)* +++ auog!+-dumg!* + “43g **"qos0g **1J,9029 **qui0o Fy **steg * ¥ 9 Ll “-Banoy! °es 009% \* *** "SHGOUISPIO 
AS PXCb FORTE “SOTO |" * “TEA |" Bteld f°" 18098 “d) OF | SIT" ""3eYS| ower) F |* ***TeG}** + euOd)* «dus ** * --A1q|* ** yosog |**],J,302D/““qusoo, H | * “sated fr i 9 | Z (3n0q,.Y) 1°4S [009% |***** -“egomspIO 
S | : #xo¢ #x9¢ igaab ‘soT]0" "TIE “ured ¢ **]9038 ‘q| 9S | SIT. "ayeys “emery e ***JG)**s@UOd)* “dung |*** “Aq ++" yosog **17,9009 *"qui0o, Fy **‘sareg ? t ? S ““B.moy) 1°9¢ lo00¢ | ++" * *@RgouISpIO 
y i\¥ txt xp ccc cf ttt: tress: supe g/**J9998 ‘al 9S | 911 |} ayeyg “owesy| ¢ [tag ++ -eogiq| ++ dumg! +++ --4aq **"yosog) **],3,30e9/"seNqny |" sayeg) Fe | He | FS ““B,moy| 9°0f \OS6T tosses sow yeo7e TT 
P ‘ is sxog | FxOe ° ’ ; f : - “Teg 3 : “eg “urerd $|* "1909s ‘d ios | 871 cayeyo-¢)-oweny | an we *"1?S| ‘(aS yoo | ~* AIC)" €.29 “W “1.41899 "qui09,1op8uIg 9 $ || 2 \"BANOL) 0°OF \000S “os ""q goseqey 
' +xo¢g puo¢g ie’ ned) Wd) uteyd p ** 19098 "gq FOS baw T 3yeyg)** bd te es * OSIP-ES|* ** "Yoop|*"A1099 eg | * ** YOsog | **],J,3U0D/"“quio0o Fy/* "sated; ¢ | $p | 9 | ¢ |""BsNOL) O's |O00E |" *" "Al Boseqneyy 
. #XPE EXEL OST'Z "semow seriou) weed ¢ **]9038 “d) OS | ZIT TIZeUS|"* “eTKY!| € |***T9g)* ‘oSTP-geE *+-dama|**-"Aaq “ROMREG| LIAO “quioo,F]|*"sited| > | $F | | S$ /Bamol) 6°8z joset ["""** OT, SONBR 
ON } | | } | 
SOE | PEE [00L'E) ° ? MVE!” ’ "ee | °° Mea ¥* | 19098 “| 9S | Teh" Tayeyg "ous, p | -* Jag): "+ s-osiqy]* “yous ¢|--oBwsoag] - --Yosog |**],3,3029/“quics,H|"“sureg| fs | gy | 9 |Z |Bmoy) 9°18 |o009 |:**7 °°" 1 39207 
gxo¢ #xo¢ OOS’S| ‘Tea Wea |“ WeGV €) [e098 dq) OS | HZT) LIeYS “owe! F (°° *"JEg)*****ostq|* *yoow Z|" 9Bes015 ***Yosog | **],J,3U8D)“"quiod Fy|* sited) FS $ |e | £ |*Banoyl| O'9F [000S (°*******" seZOT 
b¥tE x9 (0062) 11eA Wea) rres & ** 79998 ‘dj ss | OTT) 1 3seYS sweety) ¢ |* 5) a “yoour Dest a a ea ee ¥ £ | 915 |""BsnOL eae. i" “s**] s07Z07 
6xo¢ exog (tees | ss qpeg|:“qeq | "ured ¢|--Jo0%s “gs | zl “upeyo-z|"‘ouresy| t | Pg ‘+ **@u09)* “your ¢)* * * @uON “"q.29 WW) **1,J,9899|"qui0e,yy|*“ssreg| 9 ¢ | + | Ll -B.noy, 0°0F loose |*** "7 eqow0s07 
§Pxte #XEE ereee “Teg ** "Teg |" "Ure ¢|*“jeo3s ‘a ts ozI *zaeys **gures yy | 7 Ps ****@U09) * *yoour e" ***@UON “aa "W)°°1.3.9499)""qui0o, | * “sate §P tt | t ¢ |B, INOL, *°7e oos¢e ad a]1qouI0290°T 
- | | } | | | | | | 
nd gxo¢ sxo¢ 00+‘ *""TTeq | ° “yeg|"ureyd 1 "79098 ‘q) OS | FET ZIFVYG ““sOJOW) ¢ |*** 19S|* “a7eId-¢ * +" dung |" eBel0jg ’ **yosog | **1,J,9U99)"seINTT9D|" aBuIg ¥ $ 9 | £ \"BANOL) 0°09 O00Se |********* *‘§ xouy 
> ¥exoe | $exoe OOT'S |‘ TIeg "Tea)*“areid § “*J209S “q| 9S | LIT ZIVYS) "ORO ¢ I++ 198!" “aqeld-¢ oe : “HOSOK) *“1.5.4890)" S819)" OBIS ¥ 2k oe | |""BANOL!) O'OP |OSZLe °°" *** “a xouy 
| we | | | 
¢xZe §exze 000'z *19T]OY ule ureld ¢ **]9098 ‘al 9S | Olt “"yeUS “gues yg | ¢ |" ** Jag)" * seuog *+*duing|*** **A1q ***es3K5T| **5,9 * s901g t ¢ 7 S “B nol $°UZ OSTT seeee a 4 uospny 
@) yenes €XZE OOL'T | 29110" “ule]d | “uleld ¢ **J9098 ‘d| 9¢ O01," ""33eUuS "eure yy | ¢ i ili Mitac, (lita + gayxg | "139 * yOolg ¢ ¢ | ¢% € “493SP,H) $°ZZ |O00T ++ +9 **9g gospny 
| | | | | | } } 
rr txPE FXEE COS'Z | J9]]OY|"JOTJOY |" Urejd ¢ **ja09Is “q) OS | OTT ZIyeySg ‘ower! ¢ |***'Jeg)"p,q “UOD)* **duing)*** **A1q|"*},pyds)*** “"sileq) ¢ | fe | & | § \"BINOL! 6°SZ O00Zs |*** **6T,, SOUABA 
| 4 | | | | | 
D Sxt¢ i el ed bet *ssqyeg |*"ureyd ¢ "poem Fes fr ‘t WeYUS "swesy) ¢ [Boda]: *ostat|: *syooyy]  *:-2u0N Se EE aos ty |9]3ulg) + ? iL "3, puey| 6°82 \O00F a Uyyaely 
Sxl¢ — ipaetely JOY |" We | “Urejd 2 ***poom Fes | £71) TIeyg ewuesay ¢ |° Boiq|**** OSI] |* ** “Yoo | * ** “eUON|* ** Yosog***"*" "|" ]O00 dty|"a]Buls)  F ¥,9)L “BANOL! 8° eh |OSle be ete “H Uyyuesy 
* b*xOE —) “JOTOY |" "WeE | Ureyd ¢/*""poom Fes | OOT|"ZIeUS ““sureIy! ¢ |**BoIg)****‘osiq’|* **"yoeW|* **“aUON|* **yosog|******** |"*JOOo Any |" a]Bulg) > 2S 2 | “4, pue’y| Z°St ooze | “Psa Wipes 
f#xoe | $xOE |*°** "| “sJOTTOY** Teg |" “Ureyd ¢ ““"poomifes | 901 ZIJVUS “ewe! ¢ |**BOIg)****‘osiq’|* **"yoop]|* ***aUON|* **yYosog)******* 1009 ITY |* a]Buig ¥ | | S$ \“BANOL) 6°8Z |008Z } ““"“q uypyuelg 
= #xze | Fexze °° ** "| saT]0y is ae ***poom Fes 416 "Zdeyg “sues! ¢ |" "BOdd) os OSI] | * © * YOO) * * “"OUONT|* **qosog)|****"**" | |" a1BUIS ¥ oo eo) vent: z*st jOsst } “og OpPaBly 
| | | | | j | | 
e £xZe €xzZ¢ OO7'T| "Tea Pies: Stal Z|" 19998 “a |fFost) OOT)***33eYS ° “oxy! Z |. **"196)"" Riese Sinise 9 ***£1q)**3,pyds TRO TOTAL te | fe | & | Z |"9MOG,ey) 7°07 josé 5 gue vie “O08 ssepuTy 7 
| fexze | Fexze O08't| “ed Ric, Rah £) °° [999s ‘dfost| 801 "3384S a 2.3" yg)" : 9409) **"yseyds| * “e8eI07g **4.PaNdS| 14,4090] “seman, “sae §P ¥ v/s B,snoy| 9°Sz oser ; “""""08 J-A-2 
Pxo¢e #x9¢ |008‘Z | *J0710N ** Treg)" “urerd ¢| °° 909s ‘dl 9S | O@T\°*"33eUS -aues | a eS -+qg|"p.q uo) **yoour g|*** **AIq)|*** oUON|****eUON)|*JEINGnY|*aBuig) + yieis 8,0], { OOSZ |****** "gp CLOUT 
| ° $xXbE  —- BXFE (00F'Z| “JOTIOY ** HVE Pers 5)" “Toons ‘d| 9S | OFT)"*-33eUS)--ourerT) € |***"T9S|"P.4 "WOD)* “Yoous 9|°** ““Asq])**“~eUON|* **OUON| sEINGnL| ofBuIs) F | te | H | § “anol OSLT |" *"*** "9g ex0UNTy 
| Is | | | } | | | 
po] FxtE PxPe O8Z‘Z °° "eg “*"]egq ‘\d¢ “az **]9098 ‘d| 9s ozI “2 yeyus “ona ¢ ——_ = . ‘dung vee sa **"yosog °° * *3BO5) Banteay ez tt a2 | t S | *B,InOL| ze lOSLZ “eee AX urqi09 
e i tx#E txXbE O7L'Z| JNO °° Weg) Ureyd ¢| * [909s ‘d| 9s | Sti "2 3yeug “ou e gy | £ - + +-J0g] + +-ou09} **duing |**eB¥s07¢)° ““yosog’ **],3,3099 SSTTSO| * SS Le | a OBS : “BANOL| P'ZE |OSLZ |* SP A.W BIquinjoD 
| | | 
a pxoe US aes | “AoT]OY ** Teg) “ureyd ¢|**ya098 “q) o¢ | €@1, 1 aeug - aurea, on --gu0g) **duind |* *eBe104¢ | * ** yOsog |**],J,3U9D|"“quiod, fy |*"sireg| FF $ | & | § |"BsMOL) O'OF |OSLZ |* OD 1,q-Sr98mMTBAD 
e fexbe | Sexe °°: | “S9TTOY | * *"TIVA| EQ Z| “1999s ‘d| 9st) STI} a3eUS ae A. "PS!" . Bh ‘dung Daaites | “*BIZXG | 1.5,FU9D) “JBNQHY| yoo | FF ee “Band 9°SZ |OOST 08 3,0 -ssemyeq) 
P fexte | fexte °°’: “JOY ** “We |*ureyd ¢| ** 1904s ‘d| ost bit) 73yeus “eUesy| € |*** Jag)‘ +‘ euED)***duing)*-* *“A3q|*'j,pyydg °° * seen -semqny| og 5 iy | % | £ snoury) 6°8z 000s |***** "OS FITPFD 
txte xo ere @e | 2910' “Teg ureyd ¢|"* ]203s ‘d| 9st) O11, 2 ayyeus *OUIel yy | ¢ = **},payds **** Jeary ‘aBInqn | apBuis t + 7 | t ¢ |*"B,anoy, 6°82 009T "Og DBITIPSED 
PXPE expe ccte: | -39110y7 *39TTO “-ureyd ¢|**Jaaqs ‘g| 96 | Il °°4aye S “owes | ¢ |°°* ye fee gu eer oe +++ *Kaq|oouse~ **],3,3U99) ‘seNqn | *sare, S $ $ $ |**8,2no. '7e OSLt sorteee aa wome 
E bxZE page j°°** | -Toll0w -a]]04 ured £ [oats ‘3 9s 01 --3yeys “Sued aM 08 wi -- 3U0) 4 -- aug eee 6 | “aude 1433099 -senqny.|- “sated it i i1%is -BamoL 6°82 \OOFT Oe “46Tes omg 
oo fexoe fexog **°** “JOTJOY | “ureyg |" ureyd ¢)-*yaeqs ‘q/ 9S | 76 |**"3FeYS “owmely) 2 |* ‘UB |** **eUOD)* **duind)|*** *"AIq/|‘oyouBeW **],j,IU9D)"JeyNqny |* seq) FEF ir }-y |""B,ANOL) $°ZZ |OSTT sores s OT, 19M 
| | | | Se 3 , ‘ I, | ys 
fexpe | Fexpe i°°*: Nasteathe “191/04 “ured ¢| ** 19098 ‘d| 9S | zo1\’z qyeys| ower!) ¢ |**So1g)**azed-¢)* ‘yoour ¢|**Ar033¥g) * * YOsOg **],J,3UeD)‘1BINQn] | asuig) FF + > & | § |\"BaMoOy) 9°SzZ |O08T XX JB90;ny 
fempe | page [2002]: ea meg epg ooe 9 | set peuple |-°-gl 88 ooo es mean cocoa cea coat otenal $113) 4 (aed See too |: a eae 
x noe jeceeslees er | ut |-+ 19038 ° eT +60 = vee ‘pig’ he's oe eS jr eee9, ‘ |: i os * 
$xO¢ $298 Pups | ~% Tea reg |-uteld S| --[oaas g 9 oft “ureyo-z|"-ouresg | i ees feeb. *WOD|* “Yoaut F|**aBe104G| * ** yosog | * ***9,99q “aenqny |: 9]8uig, by s | + | $ “uu0I"g) F'Sh |000F **'Qg-p wosseddy 
Hw — i... "Teg |" “Teg | “ureyd ¢|"*Joo3s “q| 9¢ 721) 3yeug) ewer) ¢ |* "PS 'P.G "UOD) * “Yoo F|**a3e1045) * **Yosog |* **°9, 999] Zen] |* a3uig! bY + |] 2 |"Banoy| 1°9¢ 000 |*** OFF uosseddy 
xe 2S “Weg )|**"yeg)“ureyd ¢|**Jeeqs “q| 9¢ | 611 *"3zBYS| emery) ¢ |*** 18S)" P.q “UOD|* “yoou > **@BB1O}S | * * qoecg;" * 0 Fn “sVNQn] | aBuig| ¢ iw te |"uuo} "| 9° OF OSbZ ¥. «Or uosseddy 
txt¢ #xp¢e OOL'Z | Teg! Weg) “ureyd S| * "19098 ‘d| 9s Zit, 3yeus cee € °°" "7S * p,q ‘UoOD) * *‘yoou b|"“eBes0ig) °° yosog °° "9,994 a ¢ | t+ |? S |" BanoL| 9°O¢ | Zz | 0&-F uosreddy 
; BS ee ite fy : j ‘ *- Bets ne’ err ee aad Ries le m ® the eee are 
gxo¢e xOo¢ O06 ¢ ed leg) “ureyd 4 |" ya03s “‘q\¥Ss | FET)" ZIeYS ““oureIy) F 1°S osid Yoo] | “8BB107g) yosog | *'1,3,3U9D/""quio0d,H|* "sated; OST | OZ1 | 9 | L | “BANOL! OES |0009% 09 O°TV 
gxog ——ie Teg)" "eg | “ureyd ¢ | ** }ae9s | gs 9Z1)°ZIJVYS ““ouwIy!) F °° TAS ** **'OSIC| * ** "YOO * *eBwI03G) * ** YOSOg **],3,7UED *quioo, H | * “sated OSt|/OZ1 | & | Z “B.aNOL! S'S |OSLb« al ree “ow oorv 
1*ZE xze 8 Mea Mee uieid ¢) yeoas “qi¥s¢ | 211)"Zaeug ewesy) ¢ |" "jeg OSI | °° “YSe[| * * * “SUON | * * YOsOg | **],.5,3U99 *“qusoo, | * “sated ozt | 007 + | 9 |"3,puey) sez OSeh ("°° **** "Se OV 
t*ZE — i "Te "peg | ureld €|""Je0Is “g/FSS | (OL *ZIeyg ower) ¢ |g. OSICT | * * * “YOo| * ©“ “OUON) * © YOSC | **],J,3U9D|""qQuI0s, | * “steq) OZT | OOT | + 9 |"3,PUue]) 8°hZ OSLE ream: 
- se a <b Oh We SO a i ri | | | | | 
f\ oa ~ < 4 = = -~\¢ g\ 3 Q | a ese | o |@lipia 4 “a | 
Mle Zig e FI EL PES EE EPI EL EL ELE GLEE gree? | eit 
me g 3 8 ° 2 | 8 =e ae ate = 
r e 3 " ® alle E = s a 7? eS pe eS se £ cy & | 
z. wae a S | Sypaia ioe oe . | a | | ‘Taaon 
> | 5 | | | | } | | anv TAVN 
= ee “ J } Re 
SHAMIL SONTIVE | NOISSINSNVUL | NOILINOSI ONITOOS woLon AGO 











SUVO AYNSVAId ANIIOSVD NVOIMANV—MOHS NAGUVD AAVNOS NOSIGVW OT6T LV GHLIGIHXA SUVD AO STIVLAd 




















&* 
. 


*THE ‘A-L:A’M ‘ SHOW * 





“seyoUT OO me "s0j0ur aJoA9-OMT| ‘doy sepnjouy songs 












































































































































sxe | peor OUT | ea) Wea) Wea) eae ag) OF [eet PC weasy f°" BupHS ~ soKT Geel "quoiy~ a | SR FP aqnoq punoduod Zz “sano; oor | Hae 
exze | Pxze bor'z “ole "peg!" Weg |: Peas'q) os (Ol 7 weYS Z * BUIpHS **°8eq) “YSe[y | Wwory| - € | #6 BR €Z |e1qQnoq|*punoduioD) Z | |" B4EMOL| OOOZBI"********" "ret" 2] 
| a~Se a ao ia Seo ee cr Bee ee tS = ae ee | | bs 
rizvigielesg s gis f POE PP TEP RG TE 
“ 3 } a oe . 5 4 3 a | | =a | g | & s | Q g | oa 
| & & ® ie; ° ij 5 8 ; 9 | | | 
§ | | 8 1% | TAQCOW QNV AXVA 
2 | 
| : 2 es | , he | 
SauIL SONTUV ad HOUSINGHV EL aNIONG Agog 
suvo ‘wansvata WVaIs 
gatas eae sy REM KER ne VeGh Ree gx (git GRR) . 
wmog | etoe i*"*°* “s9T]0Y | ** "Weg ““Ureyd F | °° 19098 “gq 4 oft “2 33eUS “ourwag| § |*°" "Tg *98IP-79|* "dung "“eBer0yg |“ u,wostg|**],3,7499)"seqny|*’sseq) § | sf ioier “Bano, 0°09 josze j**** m0}; 
pxte — st. . “Ja7/9N WTP a “ured > ** 79098 "qd FOS ZI, °233"4uS *OUeRg y °°" 7S)" *98tp-29"° ‘dung *"@BB103S$ ‘u West | **[,5,34eD *seyNqn] | * ‘sated | s ta | 9 s } Beem: 9°St \ooor 7 ever as u0}UT, 
| | | | | | | | | | | 
expe | enpe foci s Hea “Wea "Nea Z "1909s "gq fos OZT “ZIeUS ““ewEIY! F |***"]9G)"* **eU0D)**"duing|* **‘ouON|** *-yosog|*"1,3,3099)“quI00, H| "701g s|ge|e|s } ‘BAMO]) $*7z |0OSZ |******" a-9 2M 
txzZ¢ #xze eereeleee eg . “Teg * T1eq Z . *]904s “a 9S oll Z ayeys “omaaag t - . *"19S) ** ‘uo, . **duing|* . *"@UON . **yosog | **LJ,9029 “qus09, H | * 190} $ ¢ | ft | § ‘B,nol| $*2Z 000Z eeeeeee v-) TA 
} re | 
sxog | fex0¢ O91't “Tea "Teg ““Urerd ¢)""ya098"q) OS | OFT "UTeYO-z\""ouwIy| F |***"19G)* e7ETd-¢) “ Yyoour OF * ** *Asq|* ** YosOg | ° “quioo,H | a8uig) Fs | Fs | 9 | L ; ‘B,sn0j| 9°ZL [000% |*""**** x 
sxog | Fexoe [Szs‘e |" Tea "Ted “Ureld ¢ "Joes gq 9S | LZT/UIeyo-z/“owery) F |***‘[eS)* “erE[d-¢|* “Yoour g)-** -"Aaq])* *"Yosog|* “quioo,H |" a]3uig) $5 | €S | | L |"BANOL) O'S [OOSFs “a 
exe | FPxbe O2Z'¢ | 4910, Teg “UTeId ¢ “*Je09s “gq 9S | EZI)"ZIBUS ““ouTeIY) ¢ |‘ **‘JeS|" “esEId-Eg)"**“Yoow *** “As * **Yosog |" |"quroo, Fy|*“sateq) #$ | th | F | 9 “snowry, 6°8z |0008 _{***"**’ “A seumo 
exoe | $PxOE OS'S | s2]]0N "Teg “Uleld “Joos “gq! OS | SZI/"ZIyeYS “ome E (°° "9G" eve[d-g)* “Yoou en WM tp. 2 “*quioo, H ered) $i) 9S bites Sh [00Sfs |" **** W sewo 
frxoe pxoe OOO'S TPA Teg “Ureld ¢ “*yoas'g) FS FLIT Zeus “ewe F ***49G) °° SBOD)* “qoour ¢| ° 1 ae **"qosog |* |seNqny|*ssreq) Fs ia £ |""Bsnoy) 1°9 [O00F |***L-H seHVQepNis 
j 
gxog | puog [°° ti" Wea)" "Weg |*urerd # “*ya0Is"q 9S | ZHI) TIFBUS)"“JOIOW) € |**3OIg "+ ayuig| * "yoo 9 *aBes0xg| ‘OpoUsEH | ““zemMyeg|""ssreq! FF | FF | 9 | L |'BANOL) IFS [000F |X BedinG-sue 
fExog | FPxoE OOT's |" Tea "Teg ““Ureld p "*Je0Is “gq! OS | BZT)"ZIFBUS "2OR0W]| F |“ Bosd|* ***o7¥][q | * "Yoour g |‘ “eBvs0jG) ‘ojousey| ““semyjeg| *“sated) Fr | FP | 9 | § |" Bamol) s' ey loose VV “inq-suese} 
wee | Weep sts Tea |" Teg ““ureld ¢ Joos") OS | HZI/'ZIFeUS “F0IOW| E |**Bosg|* ***eye[q!* “Yoour f° aBwsojzG|OpauBey |**],3,3U9D ““sepN|JoD|""ssivd FF | FP | | SF |""BIMOL) Toe |OS8Z XIN -suese} 
pxog fexog oo) Teg)" Teg “ured ¢)-"Jeays"g) 9s | 6OT)"Z3JBUS *4OR0W]| F |**BOsd * °° *e9¥[q|* “Yoour b|"eBes09§)| “raUBE YA |*°1.5,8420)"“F8IM11°O “sateq| ¢p | fb | | € |IMOG.Y! TOE jOS8Z XXX “snq-0uss0}g 
| | | } | 
oxo¢ §pxoe vessels oper! > * reer) * req p *"J9098 “qi fos | Of 'Ureyo-z “auely| + |" *" "79g ss *ostq)|* **dumg)|*****Arq|* **yosog **1,J,9099 “*quiod, **siteg $ $ 9 L "“BanoL 1°69 |joos9 ~(|****’ 06-9P SurVE;g 
sxog | pxOE lOSh'e | Tea" Tea “ea ¢ * [9098 “q|Fos | PZT “Ureyo-zZ "“oueIy) F °° *" J9S| * “OStp-Sz|* **dummg *** -*Asq| * *\yosog|**],J,7495/""qui0o,Hy|*"ssteq) gS | #S | F | £ |""BANOL) O'9F |009F "09-08 8U1¥0}S 
Sxog «= KOE OSHS | Te “Teg TIeG € "909s “qifos | HZT 1 3yeUS “ou! F |***"T9S)" “OStp-Sz|* **dummg|*** **Asq)* ©“ Yosog|**],3,340D) “quid, H|""sted|) gS | FS | F | L BmoL) 0°9% |009F "09-08 
expe | XE (0S9'C | TPA!" Pa) “TPS £)* "1909S “gq FOS | OTT) TE IFeUS OPEV ¢ °°" RS)" °° os —— a **[,J.4009/"quioo,H|*"sareq) §h | fh | & | § |BsnoL) Hee Ooze |**** OS-T 
} | | | | | 
sxog | pxog ose'z |" ea)’ ea 1d I''de| "T2098 "q| 9s | 6ZT)UFeyo-z/“ourery) F |***"TeS|" * “**OSIq|* ** "Yoo! °°" "eUON | + ypsog|**1,5,3099)"qu09,H ‘‘sireg) #S | FS | > wsyxq| O'S Osh [***** 09 xojdurjs 
sxog | x9 [0082 |* Tea)" ea 14 de)" ye098 “gq, 9S ee r "198 saree ~~. beet: HSE |*"1.5.9899 “quioo,H)*"s4i8d) eS | eS | % wiyxq| O'€S |OShe [°° ** 0g xejdurjg 
| } | | | > 
expe | expe [°° * |" “s9]0Y |"s9TTOY |““ureyd ¢|**Ja0qs°q) 9s | HII|'ZwyeYS ““eMEIT) £ * °° "798! °°“ eBOD)* ** dumm)’ “eBeserg|* * SNe |-+15,a009|"qui09, “sied| > | f* | & | 9 |Syourry) 6°82 jOOOf |***"**** 6% Ueples 
Pxpe  fexbe (Os9'z “sortod | “S910 | “ureyd ¢|**J2038 “q) OS | OLT)*Z3yeYS “omy! £ °°” T?S}****eu0d ers Betis: **Bryxq “*L5A990) "9. ‘eae; $§ | &% |) o | S$ /BsnoL) toe Ooge Se ea SE Deples 
| | | | | | od 
sxo¢ | $pxoe j***** “soe “Weg)"ureyd ¢/*"y9098"g) 9s | ozt\'z aeys — y |'°' PS --ewog)* ype *“oBesoNg nude **L,.3,3829)""qui00,.H ated) 9 | ¥s | & | £ |"Bsnol| e°Sh |OOSh |**W IpNOL pehoy 
| | | | | | | 
pxoe | pxoe ['*" “9110 "497104 “ured ¢ **]9098"q) OS | STT)"ZIFBYS ““omBIY) F |*** TES)" * "PUD * “qoour p oBuog "ee **[,J,300Q|"*seNyJoo| "*sareq| #o | Ve | & | SF |"BAMOL) £°6Z OSZ | L psopseR-odog 
| | fe | | | } | | 
fsxge | sxe j***** ‘s9]0Y |" *"Teq| “Urey p **yoos “gq os | OFT “ZIFeUS ““euETA| F |***"TEG|****eUOD)* “dung *“eBesoys * ** yosog **1,5,9099 "qut09, | ‘sateg| $ | ¥$ | 9 | £ |Bsnoy) 7°99 [0009 99 MOLIY-02I0) 
SXL€ | SXLE [°° °° SOOM!" Teg) “Ureld p * "yeas “q@, 9S eet ‘Zaeyg “oumery) # |*** Jeg)" *** euoD)* ** dung |* ‘eBes04g| * ** yosog | **],J,3U9D/"“qui0e, |" "sziwq) FS | FS | 9 | € |"3MOG. A) 7°99 /OSBS 99 MO1TY-09301 
oxi¢ Pxo¢e eeeee *19T]OY * ‘Teq |" "ureyd t . * 19038 “d 9¢ Pel . Z qyeyg ewes tb \* . **T2g| eee ‘@u0| . ** dung |" *@BB101S . **qosog . "13,3029 “quod. . "sie | t a 9 l “B,InoOy 9°St 000s SP mouy 2219 
#xo¢ $xOE Sebel ts *1IJOY ** ‘Ted ured t . "19038 “di 9S gZ1 ‘Z yeys “suey t * **T9S) eee *9u09) . “dung **@BBIOIS * *yosog **1,9,9099 “quioo, Hy . “sited | t ' 9 ¢ *ynoq 9°SP OS8t 8p Moly 92191 
$xo¢ Pxo¢ eeeee *J9TJOY ** Ted “ured + . * [904s ‘d 6s Al ‘2 qyeus surely | } f . **19S) eee Quod) * ‘dung . *@BV1I0IS ee *qosog | ° 13,3499) ""quioo, H . “sated | t 7 9 S *BAnol *'Se 000% 9¢ aoly arta 
z9€ | Px "°°" ‘soTON |" Wea Ureyd  **Joews dq) S$ | OLE TaeYS “owmery) F °°" '19S|"" **@UOD) °°" aang |**eBes09§ | * ** qoeoR|**],5,989D)" qus09. ated y| */9 | € |"3n0G,y| HSE jOSse 9€ MOITY-89I91¢ 
| } | } | } 
sxog BKOE || eR eq ““ureId  “"yoa1s “g| 9S | fT ‘Zaseyg “ewRIy) F [°° *Jeg|PUEq “xq * “‘YoouI ¢)"eBEIOZG|* “*YosOg|****s¥eH/“quICD,H)“‘ssteq) Fs | FP | 9 | £ |""B.ANOL) O'LS |0009 +88, 889]199, 
sxog | bKOE || Neg |" Teg “ureld “Joos a 9S Fzel “ZayeUS “emery, F |***[9S|/ PUL “xq|* “Yoour ¢|* “eBes04G| « ** Yosog|* * *“sBox) “quiod,|" "Safed! FS | FF | 9 | £ |"IMOG A) O' LS |0009 * BS», 
¢xo¢ I Ca led . “Weg ured ¢ ** [9098 ‘d 9S ZZI ‘Z qyeus uel + eee ‘}9S|/pueq ‘xa . *yoour ¢ **@BBV10IS . **yosog | aoe *1e05) **quioo, H . "s1leq | $ | 7 7 | L **B.moy ose OOf? on 122 
¢xog Pxoe eeeeele “Ted “* Tea ureld ¢ ** Jo04s ‘d 9S $81t | ayegs “outa f \" * Ps|Paea ‘xg . *yoour ¢ * *@BBIO}S| . UPsOg * o* * Ber) ““quico, H "sired | S t | - ¢ *qnoq, Wy o's¢ OOft ° in 7a2. 
' 1 | | } ; | } | - 
PxEE | euee j°°s°° \* ““T]eq ee Tea “-ureyd ¢|° * 1904s w 9S OzI!" **4yeYS “ourBly t | . **J9S| eee *-OsIq| ee *duing |" A073 eg . ** ypsog . 1.3,9499)""qui0o,H . *siteg | | +|F | 9 3,puery) 6°8Z oso¢e xxx “*S-s98W eg 
§Pxoe Pxoe jeeeee “Teg “Teg “uleld > ** [9038 “a 9S LZ ***9}eyg | *ourely | t eee te osiq] * + duand |*"£39938q{ | * **Yosog | **1.5.989D “quod, H . "Site | S 7 9 S B,noL o’Ls oos¢ ITX’I *S-29wyeg 
exe PXPe eee ee ed . "Teq “ureld 2\° * [904s | 9S LZ "*"978US “sued yy | ei’ . ‘19S| ** *O8Iq | . ** dung |**A1033eg | . **yosog **1,J,2Ue9|"qui0co, H * a]BUls | S t 9 ¢ 3n0q, 1°es osze IxT *S-Jemyeg 
mee | te ry Wea)" Wee Urea ¢ -" Joes 'd OS | SET) *syeUS “ourery) F °° * 19S) "°° sid ae Babi **Hosom |* "15.4820 quioo, | "*sayeg! $p | $h | & | € |"9MOG.A) 6°8Z |OSZZ XXX "S-79Ued 
Se | 
pxoe PX9OE [OOE'E |"A9T10 * “Teg ““Ureld ¢ **Joo3s “q fos tezt|"2 7eus ***erxy) € | Borg)" **'9}e]q | * “yoou z/-:aBesorg) *U,WOsty | **],J,309D| “quio0s H eneg| $ $ |? | L |""B,.mol| OOF |0O7F = |****** “OS preyovd 
pxoe  fexog |" ** “sT]OY “Weg |""urerd ¢ -“oas “qi Fos | SOT" ZIeUS,* eX, F |" BOIq)* **'97¥[q|* *Yoout Z| *“eBwsozg) *u,wostq | **],J,3U0e)/""quiod,H|""ssivq) FS |S | F | £ |"3MOd.A) O'OF 00TH |**"** "OS Prvyovd 
expe | $XbE (OSL'Z "JOT1OY “Teg "Ureld ¢ “*Joois “gq fos | ZIT "ZayeUS |" eTKW| F [°° Borg)’ **"e7eIq|* “Yoour Z|‘ “eBws0;S| -u,wosty | **],j,309D/""qui0d,H|""ssteq, fs | Mp | F | § |""BINOL F'9z |O0zE ST preyovd 
expe | fexpe on “soT]OY ** Weg “ureld ¢ “jas "gq fos | ZO ZIeUS °° eTXV) f |” Borg| ***94B[q |" “Yoour Z/**eBes0jzG| * U,urasty | **],3,949D)"“quioo,H| * sated) FS ie | + € |"9noq,y] #°9% |oOze =|*****” "ST preyoed 
» | al | = 3 pik om Be se oOo |2/wlo 4 
royisitlelely eel egg l el Ele ee eee 2 eli 
5 & 4 8 3 &/'8/! °e = | &| 6 | @ 8 em oe CC c e B @ mF 
” S | oa = ae 
| g z. | 8 | & & | 18 | -Taadom 
Hy o | 5 | GV aoIvW 
+. ASE Sere? tn! Oe SRR SS SE ee Fe Te Nee eee kD | MaDe Lee Sco ey | 
SHUIL soNravagd .  NOISSINSNVUL | | MNOILINSI | ONITOOO uOLOW AGO | | 
| | 











(penunweg)—suvo AUNSVAId ANIIOSVD NVOIMAWV—MOHS NAGUVS AAVNOS NOSIGVW OT6T LV GALIGIHXA SUV AO STIVLAd 











aes a 


| | er ee es , | f  —_— OO rn tee eer ere ee ee 


Ge oDakt ate wo Ga & V ohe i 


thi 
de: 
so! 
sO! 
fo 
ig) 
m 
dt 
o 
c 
Pp 






























































































































































DIZOETO PORTIONS BON IRR LOS Ay BERR te Se no one, Geer ee ay ep 
£Xe €xOe Ose'z |**" Th¥a ted |" °° Tee “+++ gguoug | 9S | $L [Ureyo ejqnoq | *‘s¥e8 eu0g,H| F | F M-poprara OF | °° AW 6 9PIXa epee Wey Hou Bee SB bd eea eee entity: 
= exPe £xOe 0S9'Z Wea |" °° ea | °° Pa | ezuosg) OS | FL bp 91qnoq | ““see8 eu0g,H| & | b /’POPIAIC| OF | °°" AW 6 9PIXG /“SIPPIN |" * 940) Z ['***"BHODIA| OOTZ SpoomM 
TZ Ty 
\ €xze | $exze [°° sl saT]0y |" *** what ***pasourr | #S | 6L |" 2803 U0, 7] | *‘1v93 ou0q, 7 y |*peptarq| ze |***** "ep woNdG|***seaQ|**** eum) F |: **weyBnoIg| OS7Z j**** "TT RAIS Og, Aojs0aeM 
AYA fenee | tenes |o22:): somowt):* (Heal: *7 Tea |-“-pesomsy | ¥§ | 64 |""3¥aB auog ‘| ion uote] $ | cpopeara| ze |002) fe, SEM... tee EL GEE | ccsvssconss se “gan Kouseayas 
g €XZ¢ €xZ¢ | t+ bsaqoy | Tpeg |" "Treg | **pesounsy | #S 16 |* **ypo8 sn G| ‘2808 ou0g.H| + + |"poptat gg freee €1 uoNdg |: axy|'***faug| # [sett Aaiing me Oe Oe 09 Aopz0ae MA 
€xz¢e €xze poses |" *za]]Oy | * “Teq |" “Teg |" ““pasowsy | $$ $6 3808 2u0q,H | * "Jeo ou0q,H| + + }*peptar 2 Il uondo ***areagp]'** feu] z |***saaspeoy |’ OOLT Pee eee were ne ee arenes SL Ao[IOAB AM 
i £xZe €xZe : eb ead ia | “** "Wea |" Tea |,“ pesoumay | eS el \**tea3 ou0g,} | **see8 ou0g, | F b [*Pepraiq| Of [°° *" "TT wonjdg |* ** ree | ** *feuo| z °° ‘edoyueys| OO9T | Cala “i takierpap MO “PL AojJ2ABM 
+ €xXZe €xze | JeT]O" |* * wer a sited Whgermeed S | ZL |**J¥eB oUOG,}{ | ‘“1eeB ou0g, | F & |*pepiaig| o¢ |***’ 6 tondo|**exy|'***feuo! Zz ‘ynoqeuny| $ZZI | na 69 Aojzeae Mm 
oii PXZE HXZE OSS" |°"JOTOU |" “eA |" "NPA | “1999S “A | ES | $8 [Urey s]qnoq]| *-ureyo yes) ¢ | 9 ["PEPEAIC] #2 |: "AW ET OPEXA|"OIPPIN| FZ [OGO| F [******edmog) OOLZ [iit Tt TTT b% ZuvT BP Gone 
q . €xze €xZ¢ 2 (s910u “Teg jpeg | "19098 “gq | €S $8 futeYyo ejqnoq | **ureyo jueTis| ¢ 9 ;"pepraiq! Zz |°** AWIT 9prxq |“eIppr z feuo| & f° *’ ea) meee 18 es 6st s8 4 “3 SZ ue] 3 qoney 
AAT! £xXZE EXTE OSO'? |° SOON |" * “Tea | “Wea |" * “1909S “dq | ES | $B |UFEYo efqnoc] | *-ureyo yueTIS| ¢ 9 [PePiid| Of [**"Ad Tt SPX |“SIPPIN| FZ feUO) Z **"ynoqeuny); OO1Z | Tt SST ZueyT FP Gonvy 
bel exZe €xZe Sz1'z | “se10"N |" * “Tea [eg |* **[2098 ‘dj €S | ££ [Ureyo eqnog | *“ureyo ques! ¢ 9 fPePtAtq| bZ |" “AW TE OPA |“OIPPIN| FZ [2UO)| € | **edoyuwIS) OOIZ |" TTT! Be Buey P Yoney 
it exze €XZE S26't | “SON |" Tea |" Tea | "79098 “d | €S | ££ fUreyo sfqnoq | **upeyo ques) ¢ 9 |*PeplAid| #2 | "AN 6 PIXG|eIPPHN| #2 [eUO| Z |" **edoyuwg) 0061 [TT 0% Bue] Fy Gonvy 
: | | | | 
. rs €xz¢e €xze OFZ “s90"Y | yeq| Ted I e ‘jouuey) | Is 08 |ureyo ayqnoq | *-ureyo quarts ¢ s |*pepraiq| +z | ‘AWE uondo “-9IPPIN ¢ feuo| & |: -*weysnosg}] o0sz TOererrrrrrrr er eee ‘qd yond 
€xZe €xzZe ¢'Z |* *19]]0Y eee Ted eee Ted |° . *jouuey) | 1s 08 “ureyo ajqnog . *uleyo quays ¢ S “pepiaiq *Z * “AWET uondo “31PPIW ¢ 6) ge jrorsrne ednoy osez pee eee teen tema eee eee ee ra) yoned 
4 €xze €xZE ¢'Z |" *1aT]OY see Tea eee Ted leeeee a[auy | Is 18 ° “ureyo apBuls . *ureyo quaTIS ¢ $ “peplaiq *Z ee “AWEI uondo eee xy ¢ "auO Z ee adnog OOTZ | eCeeresrereseeeeresesene aq yor0q 
Fexze €XZE OT’? | S91ON |" Tea | Wed |“ TeuUeYD) TS | O8 [UIEYo sIqQnoq | ‘‘ureyo aus) ¢ | § ["PeEPIAId) bz |" *“AWET VondO/ spp) € feUO! Z | ** -eOIDTA| OOST |" ttt tw yoned 
j €Xce | ExZE 006"! senoa neg " Wa) prea eysuy 1S | 28 Pp UreYyD aBuUIg| **ureyo quays) ¢ S | *POPIAiqd] #2 | "AWET BoRdO!**axy] ¢ feuO!/ ¢ |" “s9Ispeoy)! OSOT | ; : H 30230 
texoe | #exo¢ pso'r " "Tea | Wea | Wea |" "**@UON | 8b | OL |" “UrTeYo aBuIg| ‘ssveBou0g,H| € | 9 /PEPIAIC| 62 | "Ad £1 OPFKA|"**svoy)! Fe feu) Z |" CINE) GEEE. [~ft tether eh tency ese Bquinjo) 
€xz¢e €xZ¢e 00z'Z | - Tea eee Wea “* “Tyeq . eee [201g | os og . **siv03 JPAeg . *ureyo ques ¢ 9 “pepraiq 8Z “. “AW 6 oprxq “S1PPIN z auc | 7 se eeeee ednog 0092 ee ee ee rye 
$exze €XZE OOT'Z | "NPA!" ea |" Tea |" °°" "1909S| OS | OF | **Ssv9d TeAEG | ‘‘ureyo zuaIg) ¢€ | 9 | PePIAId] 8Z |"""AW6 OPIKA|‘IPPIN| Z 300 | eke See ee to ie ae *oqeg 
e } €xze peace 0S6'l jee “Ted *- “Teq oe Ted r eeee "1993S | os 0g \* *"siveB JPAodg . *uteyo quays ¢ 9 “peplaiq 8Z ** "AW 6 aprxg “21PPIW Zz auc | Z seeee BIIOJOIA | 0002 PRET Rey See aoe soyeg 
> £XZE €XZf 006'T | TPA) TPA | P|" 1999S| OS | O8 | *‘SsveBTeAeg | ‘*ureyoquaIg) ¢€ | 9 /PePIAIC] OF |"** "Ad TI OPIKA|eIPPHN| Z [eUO aa er geaeean!. Maen fee era s0qbg 
Pizgig/elelel y (zlgl ¢ y oigiziy (F] 2g 6g elie 6g? Uf 
fe) a. S 3 18 3 * | = 3 | B “|B |@ 3 2 
rt = = | 2 8 ® = | a 4 ~ 3 B z ° | = | 
" | e | 8 3 . |F é. 5 1400W GNV SHVH 
o | 2 
+ Ae ee ssa le | g 
SHaIL SONTUVAG | | SGaadS SaTaaLLva woOLON AqdOd 
i } 1 J me 
> ; SaVO FWAASVATd OIALOATA 
<i xPPrxoe xPxog Be éves sou |" 1a ***1eq Z/ "12098 "qd 09 | tt Nas Hades, f **"19g +999) * *dumng |: **"QUON| * *qosog **,3.9899| "quis, H | * 907 ¢]| #5 | te f ha | @19Xq| S°zzZ |°°°°** cecececcces uM 
\s | | | | 
° XSxE xsxpe |°**e: -s9]10y "397104 “ured ¢ **J2038 “gq! 9S | OFT **-ayeyS |"-oures ¢ |*°*"Jagi*° **@U09)° “yoour p|**eBer04g) * **eI9xqq| * “15,9099 ““SBINTTEO|* ‘wred| #s ate |p Ire | eeccces 1°62 eoccceleces piosy18p]-0dog 
| peo 
= PPxoe PXPE [OSL'S “s910m|** Teg “ured ¢ | “jeuueYD) 89 CLT) -Ureyo-¢|""oureay| € |**Bosq)" “*-998Id |° “YOour Z| **SBwsojg) * U, wrest | °*[,3,989D)""JeMIOD)| “saved; FS | FF | FE |" BNIXT! PTE OOVE [°° °°" *"* “prBRW” 
e PPxoe bXPE [007'S | A9T10N |" Teg |"areyd ¢ “jouueyD) go | PHT |"Ureyo-Z) — £ — 938] q | *° “Yoous Z) a U WOSTA | **1.3.982D/ SEM TTED)| * Sted! FS rieic| ee b°ze tan preyqoed 
j } | 3 | } | | | 
; ppxoe sxo¢ ‘009's 29104 |** Weg | “ured ¢ ‘jouueyD 79 | PST /Ureyo-z ““owwIy) ¢ |*** Jeg)" “osEId-¢ | -- dum): ‘aBerorg|* -- yosog “*1,3,9099|"-semqTag | 918uIg $s fs y | S$ |""exq) psy lOOEe [tse ttt xouy 
cease $xX9F |OOF'S |“JOT10N | * “Tle areld § *jouaeyy) £9 | HST|Uleyo-z/""omeIy) ¢ |***"eS)" em ‘ a, | ane Re BE Sec ie |b Pe BE. BEREAN ——- er peer. ee eo cone 
va p se |-zoropg| °° Trear|*"ut » sonata “wrwuo-7|**oured + stg! + -gawid-e|* °° Iss oes Ty oe |. i *eaqx ; Jess eeeeeecee 
0” | PUsape | Supe [ete Usenet weal ore | fees 2 | SU tee el mmaaa| € ("S06 “Semel: cam eamoeal: -eocdltyseea-smpaesrotmene € | | $f [-mseal Sop GORE. fosesessces = 
Be) |] REPE | FEZVS lovers |:sotoet|“-wreid|:“urerd 2)" “eBoy! 9¢ | oot wreds-Zi--ouseg) & | "wud * "oveid|* “roam Op. 2 2 OCT? 7. SBON| TT. s.ftees avy emmmag| 9 | § | © IRE |: eax) O:0e loose |t2s100001 eee 
5 3 Ra a A 2 D2 it | is | | | | |.:o00 stv)" o1BuIs) 9 | § | cE |": 8ssxa) 0°02 jooze [°° ——- 
zi £xO¢ EXZE 008'T "JNO |*“UreId | “uleld Z)**apBuy 9S $8 |Ureyo-7)""surery) Z iit 938] dq |* “qoour ‘| 43q| a nates qsuig, si; tie ei}xXq| O'OT joave xouy 
Psxo¢ | Ppxoe j**"°")*’ Ure "UIE ““Ureld ¢ *jouUeYD gO | OFS |"Upeqo-Z "omer f° SVid | * «wae *** "yoo |" "As9938q |"OjoUsER | ** |) SBMT]ED) *“ssteq) $s fr |B | § | 7 PML) 6°82 oszs | “Aon 
e | Pkexee ro Ee UTE] |" Ule[q|““ureyd Z "Jeuuey 09 | CET Gpeyo-zg/"ouery) Z uld| auo) bites, Aseyjeg \oousey | | FeIPtIe0) 313UIS| ¢ $f | o | MOMAL) Se 000E | HIAeH 
Pexze | exzE |OSs'z JON)" Nea)" “Ureyd ¢ ***poom |fes OOT|"Z 3JeYS |" oures | € |**Bosg|* ***"ostq “ s-ysayy|***-9UON|* *-yosog] °° = * Joo ary] * apBurg b Sie rs js ea | z'St 00st j***** s-[ uyquesg 
FEXZE | EXCE OS8'E |'solfou|"*“Ilea|"“UieId § -*Poom Fes | $B [°z apeUS| "outa, £ [°° BOs)" * *°°OSHCT|* °° “HOO * **“OUON | * Uo; IN Jooo aby |-a1suis| | Fe | F | Ec era) Z'8t ooze |°*: * ST oHquEag 
: £xZe | #2xzE (0s Ue Mio | bed ** Wea} “ureid § “**poom tes | £8 |*7IeUS owesy) ¢ | Bold 281d) eine — eo |, LODO ARV 9[3uIS| + £ aa — |" ea3yxg) Z°ST 0002 I-T Oyaerg 
3 exec exe | ee ores soo ** "req |““ureyd ¢ ** 204s ‘a 9¢ | OT) "“*3geyg *souresy € |"**798]"P.4 "Bea" “yoem 9) = -Aaq|***"on0N|*-*-eaoN-semMGny,|-oPBaIs t $F # **) qormey | 00sz jr **** "9g enemy 
i PXPE | fexve Seta s9710% “30710 “uyeld Z *"Jo09s “gq BS | 16 | 3e4S “ously £ |" Boag |* bettie f “+-qoony|“Aaanieg orouseR, *1,5,2499) “SERN, a7RUIS fp | te | 2 1 | "dxg O'8t 00Ez | at IXX JB90}ny 
| | . lees . is es . ‘ 
poxzp | 9xo¢ ‘000'6 [urelg *eq|""ureld ¢ “youueyy go | SST)"Greyo-Z)""ourery) F | °° TES)" °° SUED) * “Yyoour ¢ “+s Aaq)* ct IR ae | Bs bg Pi | fs $ | 6) $ |**HONIL; O'OF |000S |: *“Gosdureg Uepty 
yS || Psxoe | sxoe joog's ured)" “eg “ureid €)"foumeyD) 89 | SPI) aredoe "ome F 5) au0g)* “"yoour ¢ Md) bitte SBON|SPIMGNL)| “Sed #5 | § | | F | APMAL) O'Od (OOS? | *“wosduTES UoPTY 
e f ||) phexoe sxoe pide kgpidads |**"Heg| “ured ¢|*" weeq-]) $9 | OTT)"UreYo-z eure) € °°" TOS) °° °°°OsET) © °° “qoOyy)* °° SuON © ** qosog **1,.9099) “seNQny |* ‘sareq OZI | OOT | F | & |" ANIL) 8° FZ [OOSE |" "sss ROAEL OV 
i le aii bxZE dn, Roel }°* Wee)" ea) “urerd ¢)-*ye0as “ag #ss | HOT)"Z I3eYS|"“ouErA) ¢ |***"[9S)****°Ostd) °° YOON SUON| * * YosOg | **1,5,.3499 JETP) sited OZI | OOF Rate Gel’ 8° Fe \Osee : OT CFV 
| Bo a } | | w | | fo) | faa | 0 a wlio}! 3 
WA FIZZ EPRI EL PIPE Ee Pigg] @ 1 ek Be Se PS gi rigg g |e! 
Wig zs | B | & 2 eligi * a B | | & | s Be Se. s | o/|f ie! | m4 
yO LA\\ ; | 8 | ss | & . | . * a | TAdOW 
if wii | o ; 8 | | | anv aiVA 
: \ a . Bi ee | > | 
; | i 
\ 4 A CAML SONTaVaAG NOISSINSNVUL | NOILLINOI ONITOOOD aoOLON AqdOd 
. | | } i | | | 
ee noni =. 


) : | SUVO IVIOUANWOD ANITOSVO—MOHS NAGUVO AAVNOS NOSIGVW OT6T LV CALIGIHXA SUVD AO STIVLAG 











_ Sere 


<4 + SAID ‘IN 





ALCO: Arthur N. Jervis, Advertising Manager—For 1910 
this company offers a complete line of cars, which, in details of 
design, materials and workmanship, are unsurpassed. The rea- 
sons why a man should buy one of these cars in preference to 
some other car selling at the same or a different price are as 
follows: 

The double chain drive, also the make-and-break system of 
ignition, has been discontinued, and all pleasure cars will be 
made with a shaft drive and a jump spark ignition, the Bosch 
dual system of high-tension magneto and storage batteries, with 
one set of spark plugs, being employed. These are the chief 
changes; they are in conformance with the policy of the com- 
pany to Americanize the French design of the Alco in order to 
meet the prevailing demand. The company emphasizes the fact, 
however, that never is any change made until after it is certain 
that the quality and all the distinctive character can be main- 
tained. 

It is noteworthy in this connection that the shaft drive and 
floating rear axle construction adopted for all the 1910 cars is 
no experiment, but an original Alco design that was first intro- 
duced on the Alco town car in March, 1907. Since then it has 
become widely known and.been much copied. 

Most of the excellent features have been retained, and each 
one of these is a reason for buying in itself. The special design 
of rear axle of the full floating type, the French type of engine, 
Americanized, the anti-fatigue steel used throughout the car re- 
gardless of cost, the unusually large and powerful brakes, the 
deep, square tube radiator, and other features which space pre- 
vents the mention of, are all mute but eloquent arguments in 
favor of the Alco car. 

APPERSON: George H. Strout, Sales Manager—To the 
prospective purchaser of an automobile, the dealer in Apperson 
cars usually points out that the Apperson Bros. have been con- 
stantly building high-grade automobiles for over sixteen years; 
that no maker in America, and few, if any, in Europe, have 
had more years of experience in this line of manufacture. 
Experience is the best teacher, and it has taught Apperson Bros. 
how to build motor cars that are in no way surpassed in effi- 
ciency by any other make of car. 

Since every component part of an Apperson car is designed 
and built throughout in the Apperson factory, the resulting 
product is a well balanced, homogeneous motor car, built from 
the best materials the world’s markets produce. 

All working Apperson parts are made from metals especially 
selected for the use for which they are to be put, and the parts 
that bear the greatest strain are treated and tempered in the 
Apperson factory by a secret process known only to the Ap- 
person Bros. 

BUICK: A. G. Southworth, Manager, New York Branch— 
The aim of the Buick Motor Company is to produce “for the 
price asked” better cars than any other maker; to give every 
buyer a square deal, and so make every Buick owner a Buick 
advertiser. The sale of 18,000 cars in 1909 proves that they have 
hit the mark. 

A Buick car is the best possible automobile invesfment, be- 
cause it is backed by a strong company that makes, with few 
exceptions, everything that enters into the car. They are sold 
in every civilized country; you can get a part or find a mechanic 
that knows the car in every hamlet. Their commercial value 
is proven by the fact that 32,000 are running to-day; few are 
offered second-hand, and they bring a better percentage of the 
original price than any other automobile—barring none. 

We feature points that have quickly placed Buicks at the head 
of the motor car procession, viz.: simple, standard construction, 
overhead valves, self-contained oiling system with circulating 
pump, and full elliptic rear springs. Silence, ease of operation, 
economy of upkeep, accessibility of parts and completeness of 
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equipment are combined to a degree seldom found in other 
cars, while in comfort, design, finish andFiding qualities, in 
which so many cars are deficient, they surpass alf other medium- 
price cars. 

Regardless of price, horsepower or number of cylinders, Buick 
stock cars have won more important stock car races and made 
more world’s stock car records in 1909 than all other cars com- 
bined. 

We issued through the press a fair challenge. It was never 
answered. A demonstration in a Buick will show you why. 

Hundreds of Buick cars are in daily use that have run over 
60,000 miles. Three Buicks purchased three and a half years 
ago to carry U. S. mail between Torrance and Roswell, N. M., 
have run 110,000 miles each, covering 110 miles a day on an 
average of 300 days a year—they are still in active service, with 
the probability that they will round out five years in Uncle 
Sam’s employment. 

Buick customers are satisfied automobile owners. Buick repu- 
tation is established; we are not experimenting at your expense. 
Ask your neighbor—he has one. 

CADILLAC: W. C. Leland, General Manager—lIn a car 
having a carrying capacity for five passengers or less, the Ca- 
dillac “Thirty” is beyond question the most judicious purchase, 
because it offers greater value than any car made, regardless 
of price. 

The construction of the Cadillac “Thirty” has for its founda- 
tion a half-century’s experience in the manufacture of the finest 
machinery and machine tools. Its materials are selected only 
after the most careful analysis of the duties they must perform. 
The workmanship is of the highest type. It is manufactured 
according to designs, methods, principles and practice which the 
Cadillac Company has followed for seven years, and which have 
proven themselves to be as near correct as engineering science 
has been able to accomplish. 

As proof of this statement I may simply point to the all sig- 
nificant fact that there are now approximately thirty thousand 
cars in use throughout the world. We have yet to hear of a 
single one which has been discarded because of being worn out 
or unfit for use, although the first year’s output, some two thou- 
sand cars, made in 1903, has seen seven years’ constant service. 
I believe that the desideratum of the great majority of automo- 
bile buyers is: service, reasonable speed, ample power for reason- 
able requirements, comfort (both mental and physical), absence 
of “automobile troubles,” dependability and economy. I believe 
that he gets these to a greater extent in the Cadillac “Thirty” 
at $1,600 than in any other car at any price. 

COLUMBIA: H. W. Nuckols, General Manager—Refine- 
ment of detail of design, I believe, first distinguishes the Co- 
lumbia four-cylinder gasoline car for 1910. With the model 
first evolved in 1906 there has been opportunity to raise each 
unit of construction to a very high place and for the year at 
hand the new car will first interest veteran motorists for a 
number of little niceties which have been incorporated. Friends 
have said that it contains more clever features than any car of 
current building, and I believe it to be true. Also, I think it 
fair to state that no new car in its first or second year could 
have been worked out to a state of such high efficiency. 

We are building the car as well as Columbias have been 
built in the past, which means to a fine point of machining ac- 
curacy. Further we are provided with a higher quality of raw 
material than the market has ever previously held. These and 
what seems to be a fortunate selection of body styles ‘have 
made for a strong interest in the car. It is most flattering. 
We are appreciative. It has all along been said that Columbia 
cars have led in each year but it is patent that the leadership 
was never so marked as during the present season. Our road- 
ster design merits the praise of being generously copied. 
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Also interest has been exhibited in our new electric, a two- 
passenger landaulet, for open or closed driving. Changes in 
electrics are few, which may account for the interest mani- 
fested, but further than this, this new landaulet provides, in 
one vehicle, a carriage for all sorts of weather for shopping, 
calling, and city and town driving. Our production was at hand 
fairly early this season, has enjoyed a large sale, and we are 
making deliveries according to schedule. 

CORBIN: L. Goss—Everyone should buy a Corbin car 
because of the fact that a car is no better than its poorest and 
weakest part. This matter is governed solely by the standing 
and backing, which a firm has, since this (if very good) allows 
the company to make every component part in its own shops. 
Beyond the ability to do so, the worth of a car lies in the num- 
ber and character of the component parts actually made under 
the one factory roof. 

The Corbin Motor Vehicle Corporation, of New Britain, 
Conn., is one of the very few concerns in the automobile indus- 
try that designs and manufactures the parts that enter into the 
makeup of their car. Without an exception, the only parts that 
this concern is not responsible for are the twenty-two im- 
ported annular ball bearings, which are manufactured by Fich- 
tel & Sachs, of Germany. The reason for using these bearings 
needs no explanation, for it is a well-known fact that these 
bearings are the best the world affords. 

It is not a surprising fact that the Corbin car has reached 
such a high state of perfection, when you consider the facilities 
and backing the car has had. The Corbin Motor Vehicle Cor- 
poration is one of the leading companies forming the American 
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Hardware Corporation, the other members being P. & F. Cor- 
bin Company, Russell & Erwin Manufacturing Company, Corbin 
Screw Corporation and the Corbin Cabinet Lock Company. Take 
the combined energies of these concerns and any manufacturing 
scheme is sure to be successful and will uphold the name “Cor- 
bin” the world over. The Corbin car’is no exception to this. 
Starting in a small way, then increasing their production, and 
still holding to the same general ideas, making changes to the 
extent of refinements until the Corbin is now considered “The 
Perfect Car.” 

ELMORE: Theodore F. McManus, Advertising Depart- 
ment—Speaking of the reasons why a man should buy an 
Elmore automobile, perhaps the simplest and shortest answer 
that could be given to this question is contained in the statement 
that the Elmore’represents the only perfect type of the valveless 
two-cycle engine in existence. 

Our devotion to the principles embodied in the Elmore valve- 
less two-cycle engine leads us to believe that if this engine were 
universally understood, that the public would decline to accept 
any other type. 

We believe that the Elmore valveless two-cycle engine is the 
most perfect engine in the world, because it is the simplest engine 
and because it furnishes that quality of operation to be desired 
above all others, to wit: an unbroken and continuous flow of 
power. 

The four-cycle engine, in its very highest development, cannot 
escape the evil consequences of an intermittent application of 
power, because that evil is inherent in the four-cycle principle 
itself, and therefore, all four-cycle engines must incorporate it. 


a 


y 
| 
1} 
il 
i] 


' 




















ra Buick Modei 19 Touring Car 











oe ———_—_—__—— —__— 














cy' 








at 


it 





= eee — < eg — 
a ool “THE A‘ L:A'M: Snow. 22 “oe 





Chalmers- Detroit ‘30’ Touring Car 


We believe that the universal acceptance of the principle in- 
corporated in the Elmore valveless two-cycle engine is simply 
being delayed. 

The tremendous impetus that it has acquired in the past five 
years is being steadily increased. 

Manufacturers of six-cylinder cars are filling the public prints 
with admissions of the inadequacy of the single and four-cylinder 
four-cycle engines. They justly say that the single-cylinder four- 
cycle jerks itself alone, and that the four-cylinder four-cycle 
only differs from the single cylinder, in that it has four times as 
many jerks. 

They announce the change to the six cylinder as a cure for 
the evil. The error of intermittent power, however, is not in the 
numbers of cylinders, but in the four-cycle principle itself. 

Elmore owners could not be persuaded to exchange the superi- 
orities and advantages of their car for the disadvantages of the 
four-cycle type, no matter what inducement might be made to 
them in the matter of price. 

As this knowledge spreads—as individual after individual 
learns that in the Elmore, and in the Elmore only, can he secure 
the smooth, even, economical operation resultant from the can- 
tinuous application of power——the abandonment of the four- 
cycle engine and the adoption of the Elmore valveless two-cycle 
engine will be multiplied in hundreds and hundreds of cases. 

The past eight years have recorded a steadily increasing con- 
version to the Elmore valveless two-cycle idea, with which it has 
been manifestly impossible for even our large and constantly 
increased equipment to keep pace. 

We believe that every man should own an Elmore, because of 
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its valveless two-cycle engine; because it has the simplest motor 
in the world; because it costs less to keep and maintain than any 
other car in the world; because it has a motor that never wears 
out, and runs better after a year’s use than when it is new; be- 
cause this motor starts from the seat oftener than any other; 
because it has the most economical of all ignition systems, and 
last, but not least, because the even, rhythmic motion, which 
results from a continuous application of power, insures a saving 
on tires, which cannot be paralleled by any car of the four- 
cycle type. 

FRANKLIN: Sales Department, H. H. Franklin Mfg. 
Co.—The purchaser of a Franklin motor car buys riding 
comfort, road ability, and long service, and he gets an air- 
cooled motor that is free from the troubles which are common 
with water-cooled engines. In these two facts center the reasons 
why a buyer will find it to his advantage to secure a Franklin. 

He must first make sure of easy riding, and that is an in- 
evitable accompaniment of light weight, which in the Franklin 
is effected by consistent construction methods throughout the 
automobile. Strength and quality are secured without bulk. 

The Franklin is built throughout with a view to absorbing 
road shocks instead of transmitting them to the passengers. 
The cushioning effect starts with large tires and large wheels, 
and is augmented by the use of full-elliptic springs and a lami- 
nated-wood chassis frame. 

The tires are specially large for the weight which they carry, 
and this results in greatly prolonging the life of the tires. 

This construction keeps the occupants of the motor car from 
feeling the jolts of travel, which, in view of the light weight 
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of the Franklin, are much less of themselves than are the jolts 
made with a heavy, hard-riding, steel-frame automobile. 

It is the judgment: of many automobilists that three-fourths 
of the trouble with the average motor is due to the cooling sys- 
tem. In hot weather, the water-cooled engine has a tendency 
to boil dry and in winter to freeze and burst the water pipes and 
connections. 

With the Franklin air-cooled motor none of this is possible. 
There is no water to either freeze or boil dry. Like the rest of 
the automobile, the motor is light and simple. Unnecessary 
parts are eliminated, and the engine is reduced to the minimum 
of what is essential for efficient power production. 

The buyer of a Franklin secures a comfortable, easy riding, 
efficient motor car. In body design and appearance, it is all that 
a high-grade automobile should be. The sheet-aluminum pan- 
els of which the body is made are so fashioned as to produce 
a grace and beauty in harmony with the construction merits of 
the motor-car. 

KNOX: Knox Automobile Company—For the season of 
1910 we offer a line of models and types that are unsurpassed. 
They are designed and equipped to meet the approval of a most 
exacting public and we have every confidence in their mechanical 
perfection. 

Our aim has been to produce strictly high grade motor cars 
embodying the most advanced ideas in material and methods of 
manufacture. 

Knox water cooled motors have, ever since their introduction 
in 1907, proved their superiority over all makes, whether for- 
eign or American. Having this, the most important factor 
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Elmore Model 36 Landaulet 


toward the perfect motor car, we have endeavored in every 
way, regardless of cost of material or expense, to bring every 
detail beyond a point of criticism, either from a mechanical or 
selling standpoint. Every part of the construction in Knox 
models receives months of abuse in actual service before it is 
considered worthy of adoption. 

We include three models for 1910: Model “R,” four-cylin- 
der, 40-horsepower; Model “M,” four-cylinder, 48-horsepower ; 
Model “S,” six-cylinder, 60-horsepower. 

All have the same general design and construction and all the 
different types are up-to-date and fully equipped at their selling 
prices. The quality of material, finish and equipment is of the 
same high order, whether a Model “R” selling at $3,250 or a 
Model “S” Limousine at $6,000, quality has been first con- 
sidered. 

A careful study of Knox construction and a comparison of 
ability, quietness, accessibility, easy riding, and all that goes to 
make the up-to-date high grade motor car will easily prove 
Knox superiority. 

LOZIER: C. A. Emise, Publicity Department—The pros- 
pective purchaser of an automobile who will study the trend of 
design in automobiles will be convinced, after an examination of 
the Lozier, that this car will suit his purposes as well, if not 
better than any other large high-powered car on the market, and 
for the following reasons: 

He will find on investigation and by comparison that no de, 
sirable improvement as exemplified on other cars is found want- 
ing in the Lozier. A few years ago many features on cars 
(which features are now recognized as standard) were in dis- 
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Franklin Model G Four-Cylinder Runabout 


pute. For instance, there was discussion as to the relative merits 
of the progressive or selective type transmission; large or small 
wheels; long or short wheelbase; ball bearings or plain bear- 
ings; low-tension or high-tension ignition; magneto or storage 
battery ignition; automatic valves vs. mechanically actuated 
valves. Most of these questions have-been definitely settled, and 
in every instance it will be found that the Lozier has been on 
the winning side, the features adopted as standard having been 
incorporated from the first in the Lozier models. 

At the present time there are still differences in constructive 
features of various cars regarding the respective merits of which 
there is dispute, but with the record of having always been right, 
it is reasonable to presume that the construction advocated by the 
Lozier will in the future again prove to be correct. These fea- 
tures refer to ball bearings in the motor, multiple disc clutch, 
full floating type of rear axle,'‘method of spring suspension, oil 
systems, narrow turning radius, elimination of numerous univer- 
sal joints, etc., together with numerous minor points, lack of 
which might occasion troubles and difficulties which heretofore 
have been looked upon as necessary. 

Among these latter details might be mentioned accessibility of 
gasoline strainer, accessible position of all oilers and oiling 
points, accessible adjustments of mechanism, demountable rims, 
electric lamps, dustless bodies, protection against mud splash 
and other details of this kind which many designers and pur- 
chasers overlook, but which if taken into consideration by the 
manufacturer assist greatly in the perfect satisfaction which it is 
possible for a car to afford its owner, and which every one should. 

No purchaser of an automobile can possibly find the time to 
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investigate in detail every automobile, and therefore the car and 
maker enjoying the reputation of never having made a serious 
mistake in design, construction, or the selection of material should 
inspire the confidence that impels the selection of that car in pre- 
ference to the car that has been right some of the time but wrong 
occasionally, or at best has only adopted improvements a year 
or two after they have become accepted features of other cars. 

The name “Lozier” is a name that counts for something. 

Of course, a car may be perfectly designed and embody practi- 
cally every desirable constructive feature, but be lacking in 
strength and durability. There can be no question in the mind 
of any fair-minded person regarding the durability of the Lozier 
car after the splendid achievement of this car in endurance con- 
tests. The longest races ever run have been 24-hour races. These 
races in the past three years have been participated in by the most 
noted cars and drivers of the world. The majority of these 24- 
hour races have been won by Lozier cars. 

Five times have Lozier cars exceeded former world’s record 
figures, and the Lozier car at the present time holds the world’s 
competition record of 1,196 miles for 24 hours. This is a supreme 
test of durability, for while a car may perform creditably one, 
three, five, or even ten hours, it has been demonstrated that any 
car which can run at full speed for 24 hours must possess endur- 
ance and be able to withstand strain and abuse far beyond the re- 
quirements of any form of touring work. 

OLDSMOBILE: John T. Cutting, Manager of New York 
Branch—The brief I hold for the Oldsmobiles is a simple one. 
In its gist, the most pertinent argument that I could put forth, 
which would convince the man that our cars may best suit his 
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Knox Four-Cylinder Sportabout 


purpose, is that they are “Sui Generis,” a Latin expression, which 
freely translated means, “The only one of its kind,” something 
which has made, and is the occupant of, a class by itself, for no 
other automobiles have ever made such records for roadability. 

A few years ago the statement was made very generally in 
England, that with the launching of the battleship Dreadnought 
the other navies of the world became obsolete. 

With still greater truth it may be said that with the application 
of big wheels to Oldsmobiles, 36-in. wheels on the “Special” four- 
cylinder, 40-horsepower model, and 42-in. wheels on the “Limited” 
six-cylinder, 60-horsepower model, the limitations of all other 
automobiles using smaller tires became self-evident. 

Oldsmobile cars thus removed the last remaining criticism that 
could be made upon the automobile, by supplying a comfortable 
and economical need that had hitherto been recognized in all 
automobiles. 

It is still useless to expect to find on other automobiles these 
features which have given the “Special” and “Limited” Olds- 
mobile models their high standing among the few great auto- 
mobiles of the world. The big wheel features are exclusive, 
and, while other manufacturers may imitate them later on, at 
present they are original and unique, because used only on the 
Oldsmobiles. 

PACKARD: S. D. Waldon, General Manager—There is 
nothing we might say concerning the desirability of purchasing 
a Packard car which would be as pertinent and valuable infor- 
mation as our customary suggestion to “Ask the Man Who Owns 
One.” 

PALMER-SINGER: Charles A. Singer, Jr., Sales Man- 
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ager—To a prospective purchaser of Palmer-Singer cars we 
desire to call particular attention to the following: General de- 
sign and construction, material used in construction, power and 
price. 

There are no “distinctive: features” on Palmer-Singer cars. 
Every detail and part has ‘been tried out, and after a careful 
examination of the imported and domestic cars we have taken 
the best parts of each and embodied them in the Palmer-Singer. 
Nickel steel is used for the front axle, steering connections, driv- 
ing shaft and driving axles, also the gears. F. & S. annular ball 
bearings are used throughout. The radiator is of the honeycomb 
type—one of the most expensive and efficient on the market. The 
motors in each model conform to the most approved form of con- 
struction and the workmanship and finish cannot be excelled. 

We call particular attention to the power of Palmer-Singer 
cars. By power we do not mean speed, although we have that 
too. In touring, power is invaluable and with a four-speed trans- 
mission, with which all Palmer-Singer cars are fitted, the com- 
bination is ideal. Some owners of three-speed cars do not object 
to climbing a hill or going over a sandy road on second speed, but 
the general public is becoming educated and is beginning to 
appreciate the comfort of a fourth speed, using third for city 
driving and rough country work. 

At the price at which they are sold, Palmer-Singer cars can- 
not be excelled; in fact, our smallest model at $2,150 compares 
favorably with any car on the market selling at $3,000 or over, 
and our six-cylinder model at $3,500 cannot be duplicated for 
$6,000. In closing, “see for yourself” and do not be misled by 
clever salesmen. 
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Lozier Six-Cylinder Touring Car 


PIERCE-ARROW: R. O. Patten, Sales Department—The 
unrivaled Pierce-Arrow factory assures the purchaser a product 
in keeping with all that the best materials and brains can pro- 
duce.. Six-cylinder motors alone are produced, each identically 
the same excepting dimensions. Careful inspection of raw ma- 
terials, again, as a finished part, and in the completed vehicle, 
means that every car is uniform in its perfection, performance, 
and durability under any and all conditions as proven by a suc- 
cession of victories in the Glidden and Hower tours. 

Able designing and intelligent distribution of weight, com- 
bined with the flexibility of six cylinders and the possibilities of 
lightness, give large tire mileage and long life to the mechanism. 

The employment of cast aluminum for body material in every 
model is a safety factor, combining the elements of lightness and 
great strength. Individuality and detail are pronounced in the 
Pierce-Arrow in color and equipment, an art department hav- 
ing been created for that purpose. 

Automatic oiling system, with ability to keow at all times the 
available supply, continuous and positive to all bearings, pre- 
vents any part from suffering for lack of lubricant distribution. 

Dealers’ organization in case of any necessity while touring 
affords prompt and efficient relief at all times. 

Three horsepowers and many standard bodies allow a wide 
range of selection of open and enclosed cars, each combining 
the most modern and accepted principles of sound engineering 
design, with ever in mind the comfort of passengers, ease and 
safety of control, and at the same time, producing a car of 
beauty as well as unfailing utility. 

Nine years of experience with one end in view—the perfect car. 


——E—E 


== 





—— 





Matheson Model M Six-Cylinder Touring 


: 
x Sapadenoaemen 


 -THE-A+L:A:M* sHow: 


a os 


>.< 





; i ; 
cast Soe he, 
Mercer Model B Toy Tonneau Body 


POPE-HARTFORD: H. A. Linehard, Assistant Secre- 
tary—The tremendous stimulus to inventive and mechanical 
genius has developed automobiles which at the price of $2,750 
approximate in quality and performance other cars selling at 
much higher prices. The Pope-Hartford, a conspicuous repre- 
sentative of this class, is a large, handsome car of unusual power, 
smooth-running qualities and remarkable flexibility. It is reliable, 
comfortable, a great hill climber, and possesses speed far beyond 
normal requirements. 

Moreover, it is strictly a 1910 car in every respect—not the 
1909 car “with refinements.” The new lubricating system, giving 
750 miles or more with one filling, the remarkably ingenious and 
effective torque and radius rods, and other distinctive Pope- 
Hartford features stamp it as a car modern to the highest degree. 

Here is a car of good wheelbase, with a large, handsome body 
of the latest, straight-line effect, seating comfortably five pas- 
sengers, and whose engine of 40-horsepower is powerful and 
flexible enough for every purpose, whether for touring, city 
use, or racing. A car that can climb stiff grades on the high gear 
and, as regularly equipped for pleasure driving, is capable of 
speed over 60 miles an hour on the level. 

It long ago proved itself the best hill-climber in its class, and 
this year a regular stock chassis car made the best time ever made 
in this country in a long-distance race. It can maintain reliably 
all day long, up hill and over rough roads with the engine work- 
ing smoothly and normally, a speed as fast as it is wise or com- 
fortable to travel. In appearance, it is the equal of any car, while 
in finish and quality of upholstery it could not be excelled. 

Be it particularly noted that the Pope-Hartford is the selection 
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Packard ‘18 Four-Cylinder Runabout 


of owners whose purse has not limited them to the price of $2,750, 
but whose investigations have led them to know that in all 
essential requisites the car is the equal of cars costing in some 
instances nearly twice as much. 

ROYAL TOURIST: Hobart M. Adams, Advertising De- 
partment—I believe that the purchaser of an automobile 
should demand that the best of materials as well as the very 
highest grade of workmanship should be employed on every part 
of his machine. The other points to be considered are: The 
motor, the economy of the carbureter, the balance and easy riding 
qualities of the car, the cost of up-keep, which also includes the 
possibility of tire trouble. Next come brakes—upon their effi- 
ciency depend both life and money. 

The day when a motorist confines his driving to city pavements 
and macadam roads has long ago been relegated to the past. 
For this reason the present day automobile to be of any great 
value to its owner must have that durability which only comes 
from the best material, the highest grade of workmanship and the 
maximum of motor efficiency. 

In the Royal Tourist motor, we believe we have attained the 
ideal in point of strength and workmanship. After much study 
we have installed a carburetion system which continued tests 
have proven the most economical. As to ease of riding, we have 
demonstrated to the most skeptical that our system of spring 
suspension, as well as the manner in which the car is balanced, 
insures to the passengers the maximum of comfort. 

In fact, in the 1910 Royal Tourist we are confident that we 
have so carefully considered all details that we are ready to make 
any kind of demonstration that any kind of high-grade car would 
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be called upon to perform. While the Royal is built with the 
greatest care by the best workmen it is possible to secure, we 
have also produced a car that the average motorist, with a little 
study can master—because we have built a car, which, after all, 
is simply constructed. . 

SIMPLEX: John G. Dale—A feature which is very im- 
portant as well as interesting to the prospective buyer, is the fact 
that our Simplex cars are made in New York City, where any 
necessary repairs can be promptly made and an abundance of 
spare parts always on hand. Also, that the material used in the 
car is not found in any other make of American car, being Krupp 
chrome nickel steel, which makes it necessary for us to import 
this material from Germany. 

Another strong argument in its favor is the speed and reli- 
ability of the car, which has been proven time and time again 
in road races, 24-hour endurance contests and hill climbs. Al- 
though an intending purchaser may not at all be interested in 
racing, still a favorable impression must have been made by the 
fact that the Simplex car won in 1909 every speed-and endurance 
contest in which it was entered by this company, showing without 
any doubt the dependability of the car. In fact to win three con- 
secutive road and 24-hour races is a feat which has never before 
been accomplished by any make of car, whether foreign or 
American. 

Our final argument would be a reference to all of our cus- 
tomers, which is the best advertisement that any concern may 
ever expect. 

STEARNS: Roy F. York, Vice-President—Long life, easy 
riding qualities, minimum weight commensurate with power de- 
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Overland Model 42 Touring Car 


veloped and the quality of materials used in the construction of 
Stearns motor cars are among the most urgent reasons for the 
purchase of machines of this make. 

The long experience of the F. B. Stearns Company—1896 to 
1910—coupled with the fact that yearly models are no longer 
placed on the market, safeguards the purchaser. No Stearns 
model has ever been withdrawn from the market—a sure guar- 
antee that design and construction are absolutely correct to the 
minutest detail, and have been from the first. 

In buying a Stearns, the purchaser has the satisfaction of 
knowing that he is securing a car capable of extreme speed 
when desired—attested by the many records made by Stearns cars 
in the past ten years. Although the F..B. Stearns Company has 
never built a racing car in any sense of the word, many records 
made years ago have withstood all efforts to break them. For 
over two years our company has refused to enter contests, be- 
ing followed in this by many leading manufacturers, yet scarcely 
a month passes that contests are not won by Stearns owners 
driving their own cars. 

In the construction of Stearns cars, the factor of safety has 
always been of the utmost consideration. It is the belief of our 
engineers and designers that a motor vehicle should be as safe as 
possible, regardless of expense of materials or additional cost of 
workmanship. The Stearns steering gear has oft@p been called 
“the safest in the world” and not without reason. In driving 
at high speeds, the life and safety of the occupants of an auto- 
mobile are absolutely dependent upon the reliability of the steer- 
ing mechanism, and flaws or weaknesses, either in design or con- 
struction of the machine, can well place the lives of those in the 
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car in jeopardy. For this reason the aim has been to render the 
car as safe at a 65-mile-an-hour speed as at ten. 

STEVENS-DURYEA: A. W. Barber—With most of the 
characteristic features in the design of Stevens-Duryea motor 
cars motorists are already thoroughly familiar, and it only re- 
mains, therefore, to draw special attention to some of the time- 
tried details of construction for which the Stevens-Duryea Com- 
pany has an enviable reputation. 

Accessibility not only covering the operating levers, but the 
component parts of the chassis as well, clearly shows the atten- 
tion that the engineers have given to the entire car. 

The unit power plant, supported on three points, allows for a 
most compact construction of the motor, clutch and transmission, 
there being not one section of the unit which cannot be inspected 
or removed without disturbing body or dash. 

Motor section has an exclusive feature, the removal of one or 
all pistons without removing the cylinders, crankshaft, or break- 
ing the water or oil connections. By simply removing the lower 
half of the crankcase the pistons may be withdrawn for inspec- 
tion or cleaning. 

The clutch, which is of multiple disc type running without oil, 
is of tnit construction, directly at the rear of the engine. This 
clutch has proven eminently successful in all touring cars since 
1904, not only because of its simplicity of design and ease of 
operation, but also due to smoothness with which it applies power 
of engine to rear construction. 

Removal of complete clutch does not necessitate the loosening 
or displacement of a single nut or bolt of power plant, excepting 
the aluminum cover and connection with engine and transmission. 
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A transmission of the sliding gear type in simpler form could 
not be incorporated in any motor car. The case is cast without 
the usual central horizontal division, making it absolutely oil 
tight, only a cover plate attachéd by three thumb nuts has to be 
removed to allow the entire gearing to be inspected, while a com- 
plete removal of gears, shafts and bearings may be accomplished 
by removing oil retaining caps and withdrawing the parts through 
large opening at top. 

Clutch and transmission are directly below the front-seat floor 
boards. This very accessible location is appreciated as it affords 
the possibility of a thorough inspection and ease of oiling, so 
much desired by the tourist. 

As a detail in refinement, the keyless construction of the entire 
drive line is representative of the very highest engineering skill. 
This emphatic statement is worthy of careful consideration, as 
this structural feature is exclusive and found only in Stevens- 
Duryea motor cars. The design used is a series of squares and 
taper squares at connecting points, making a drive line that runs 
perfectly true and adding a marked degree of ease in the re- 
moval or replacement of a section. 

A vibrationless power plant with a wonderful degree of flexi- 
bility and power at all speeds, mechanically correct in its design 
of mounting in chassis frame, has been standardized in all 
Stevens-Duryea motor cars. 

The unit power plant, multiple disc clutch and shaft drive are 
milestones in motor-car history, and to these features the 
Stevens-Duryea Company points with enthusiasm, as original with 
and successfully marketed by them since 1904. 

Even a casual glance at the entire line of cars for 1910 boldly 
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Pierce-Arrow 6-66 Touring Car 


brings out the fact that scientific design is synonymous with 
the name of Stevens-Duryea. 

THOMAS: E. R. Thomas, President—Aside from the 
old reliable Thomas Flyer, which won the New York-Paris race, 
with which everybody is familiar, we have three other types of 
cars, known as the Thomas 6-70 Flyer, or Big Six; the new 6-40, 
Long-Stroke Flyer Model “M,” and the Town car. 

Each of these models has its strong features, for instance, if 
I were a man who wanted a large car, I would buy the 6-70 Flyer, 
because it is the largest, most luxurious, most powerful, easiest 
riding, most completely equipped automobile constructed. 

It is, therefore, in a class by itself—it has no competitor. 

On account of the wonderful flexibility of its six-cylinder 
motor and its excessive power, it is not necessary to “rush” 
hills or travel fast over bad stretches of road. 

Due to its long wheelbase and splendid spring suspension, this 
car rides over the worst roads and hills without discomfort. 

Then, too, it is possible to travel a greater distance in a day’s 
run, because being a powerful car you avoid the frequent neces- 
sity of slowing down to change gears. This car will take almost 
any hill on high gear. 

Except for its reserve power, caused by the addition of two 
cylinders, it is practically the mechanical duplicate of the car 
that won the 22,000-mile endurance contest around the world with 
which everybody is familiar. 

I think the winning of that event proved that the Thomas ° 
Flyer was reliable. 

Its price of $6,000 include a complete equipment, including a 
top, glass front and every accessory that the average owner needs. 





Selden Model 35 Touring Car 
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Stearns 15-30 Four-Cylinder Touring Car 


The new 6-40 “Long-Stroke” Flyer is the best buy on the 
market for the man of moderate means for three reasons. 

First, while it is rated at 40, it actually develops 60 on test, 
so you can see that it has plenty of power for its weight. 

Its six-cylinder long-stroke motor has a flexibility which is 
wonderful. You can run from two to sixty miles an hour on 
high gear, and that’s something which I think no other car can 
do. 

The price of $3,500 includes nearly $500 worth of equipment, 
consisting of a beautiful silk mohair top, folding glass front, 
speedometer, shock absorbers, acetylene headlights, oil side and 
tail lamps, horn, robe rail, tire irons, Prestolite tank, and a com- 
plete set of tools, not to mention the tire equipment which is 
larger than that used on a great many cars of greater weight and 
higher price. 

WHITE: Windsor T. White, President—The design of 
the White gasoline car is at least one year in advance of any 
other American machine. At the recent automobile show in 
London the White was classed with five or six of the leading 
foreign makes as being of the most advanced design among the 
cars exhibited. The White is the only American car which has 
the true “long-stroke” motor and is the only American car 
wherein the intake and exhaust passages are contained within the 
engine casting. The “long-stroke” motor is being adopted by the 
leading foreign builders, as it has been settled beyond all ques- 
tion that a “long-stroke” motor gives increased power, increased 
efficiency, and far better fuel economy. 

There are many advantages of including the intake and ex- 
haust passages within the engine casting. First of all, the design 


Stearns 30-60 Four-Cylinder Touring Car | 


is greatly simplified and this construction gives an unusually neat 
appearing engine, for the reason that there are no external 
manifolds. 

There is but a single intake pipe leading from the carbureter 
to the engine, and but a single exhaust pipe leading from the 
engine. The intake gases are heated while on their way through 
these passages to the cylinders, with the result that there is no 
condensation of the charge, and, therefere, every particle of fuel 
is used efficiently. 

Exhaust passages within the engine casting are surrounded by 
water-jackets, with the result that the exhaust gases are cooled 
as soon as they issue from the cylinders, and there is, therefore, 
a considerable reduction in their pressure. This reduction of back 
pressure is another factor which tends toward unusual economy 
and efficiency. 

Another feature in which the White differs from all other 
American cars of moderate price and moderate power, is that it 
has a four-speed transmission with direct drive on the third. 
The third gear is utilized for running around town and for the 
average touring conditions, while the fourth speed is used when- 
ever conditions permit of very fast running. 

These two purposes cannot be properly combined in a single 
gear and the attempt to make a third gear answer for both 
moderate speed and for very high speed is not good engineering 
and has not proven satisfactory. 

The materials used in the White car are the best which money 
can buy. For many of the materials used we pay just twice 
what is ordinarily paid for materials entering into cars of 
moderate size and moderate price. 
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Royal Tourist Four-Cylinder Touring 


WINTON: Charles W. Churchill, Sales Manager—Among 
the reasons why a prospective purchaser should decide upon the 
Winton Six rather than any other car are: 

It is a six-cylinder car, the type now ranking as highest in 
motor car construction. 

Its motor starts from the seat without cranking, thereby obviat- 
ing physical labor of an objectionable and sometimes embarrass- 
ing kind. 

Its cost of up-keep has proved it to be the most economical car 
to maintain. 

Its purchase price more nearly represents actual physical value 
than does the price of any other high-quality car on the market. 





TOO LATE FOR REGULAR ARRANGEMENT 


‘ CHALMERS-DETROIT: Carl H. Page, Metropolitan 
Selling Agent—The 1910 models of the Chalmers-Detroit 
cars require little, if any, explanation. We have nothing to 
defend because nothing untried; nothing to argue about because 
no theories to advance. A year ago perhaps the situation was a 
little different. Then we were announcing a revolutionary inno- 
vation in automobile making—a strictly high-grade, five-passenger 
car for fifteen hundred dollars. The value we claimed for this 
car at the price alone was enough to insure that the car would 
be given the most careful scrutiny by the public and the trade. 
The unusual value offered, taken with certain features of con- 
struction new to this country, gave rival manufacturers and deal- 
ers an opportunity for adverse criticism—an opportunity which 
many embraced and held. 
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Studebaker-Garford Model G-7 Limousine 


A two-bearing crankshaft, cylinders cast en bloc, the unit 
power plant, one-pedal control, ball-bearing construction—all 
came in for bitter attack. They said we had a theoretical car that 
could not make good. Now after watching it in use by owners all 
over the country—after reading the marvelous records for speed 
and endurance it has set after all kinds of contests for a year— 
everybody is forced to admit that if it was a theoretical car from 
the beginning, then the theory must have been right, for no car 
in use has given more complete satisfaction. 

Greatest among the things we or anyone can say about any car 
we might build is simply that “it is a Chalmers-Detroit.” That 
name means more than any single feature—more than any one 
part—more than any argument or opinion. It is the sum total 
of all the good points—it is the stamp of genuineness—a badge 
of merit and superior excellence. 

For 1910, the general policy of the Chalmers-Detroit Motor 
Company is unchanged. It has been our policy always to give 
the greatest motor car value for the price asked. We do not 
want any prospective buyer of an automobile to believe these 
things merely because we say them—make your own investiga- 
tions. If you do not know, yourself, ask someone who does. 
The more a man knows about automobile construction, the easier 
it is for us to sell him a Chalmers-Detroit car. “The utmost 
value at the price” is our ambition, and we let Chalmers-Detroit 
owners say whether we realize it. 

MATHESON: C. W. Matheson, President, Matheson Auto- 
mobile Company—Almost every Matheson customer has 
previously owned one or more automobiles of other manufac- 
ture. The percentage of Matheson customers having previously 
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White Mode! O-O Steamer Touring Body 


owned other cars was so large, that we undertook to determine, 
if possible, how many Matheson owners had ever changed to 
any other car after purchasing a Matheson, with the following 
results: Out of all the returns received from customers who 
had bought Matheson cars as far back as 1905, only two had 
ever changed to any other car; one expressed regret for having 
made the change and the second changed back to the Matheson 
again this season after having driven one season with another 
car. Over 90% of Matheson owners have previously owned 
other cars. The above facts indicate a degree of reliability in 
Matheson construction which apparently was not equalled by 
any other make of cars which our customers had previously 
owned. 

Further statistics gathered from Matheson owners resulted in 
the following showing: Average mileage per car, 12,840 miles; 
average repair expense per 12,840 miles, $36.41; average miles 
per original set of tires, 4,086, and average miles per gallon of 
gasoline, 11 miles. 

The average prospective customer readily understands the 
meaning of the above records. 

Finally we sum up our claims when we publish in our cata- 
logue that the 1910 Matheson Six is guaranteed to be better con- 
structed, swifter, more economical in fuel consumption and tire 
wear, more comfortable and to have more thoroughly mechani- 
cal and approved features of design than any other six-cylinder 
car on the market, European or American, at any price. 

Three thousand dollars buys the Matheson Six and $5,000 
buys the Matheson Four, both cars being the most indestructible 
cars of their respective types on the market according to our 
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White Model G-8 Gasoline Limousine 


claims and guaranty, and according to the freely-given testimony 
of our hundreds upon hundreds of satisfied customers. 

SELDEN: Charles Van Horne, Sales Manager—When 
George B. Selden built his first automobile and secured from 
the Government his famous Patent No. 549,160, he offered the 
world the best the times afforded; it was a practical working 
automobile, but it was in advance of the age; people were not 
ready for it; capitalists whom he tried to interest in the business 
thought him visionary, chimerical, impractical, a dreamer. 

Yet the car built at that time was really the prototype of the 
car built to-day, just as the first locomotive that pulled a train 
was the prototype of the modern giant of the rails, but it took 
time, counted by years, to improve and refine it and standardize 
its lines. 

Of later years the car, most carefully designed by Mr. Selden, 
with the aid of a corps of expert engineers, after years of further 
experimentation and study, was as vastly superior to the earlier 
type as the modern locomotive is superior to Stephenson’s primi- 
tive engine of 1814. And the analogy is plain and true. 

In both cases the earlier creations ran all right, but not as they 
run to-day. In both cases the essential principles were there, 
but the improvements and refinements were evolved only with 
the advance of time. It is perfectly fair to presume that if Elias 
Howe were now alive and in vigorous health, and at the head 
of a sewing machine manufactory, he would certainly see that no 
competing machine could be built better, or embody more good 
features and improvements than his. 

It is in this position that Mr. Selden is placed to-day, when 
many other good cars are being made by licensees under the 
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Selden patent and sold in active but friendly competition, his 
pride alone in his pet creation, to say nothing of his commercial 
interests, would make it unnatural and impossible for him to 
father anything inferior in mechanical features or quality. 

This is the spirit which animates his entire factory and selling 
organization. And it is all so fundamental and so forceful.in its 
logic as to constitute, in my judgment, the best possible reason 
why the public should have every confidence in and buy the 
Selden car. There are a great many good reasons why people 
should buy the Selden car, and this is the reason there are so 
many good reasons. 





COMMERCIAL CARS 


ALDEN-SAMPSON: P. H. Breed, Chief Engineer—Dur- 
ing the comparatively short time since the Alden Sampson Manu- 
facturing Company, of Pittsfield, Mass., developed and placed one 
of its four-ton trucks under test in their Motor Transportation 
Company in Boston, the trucks have excited a tremendous in- 
terest among our industries, whose engineers saw at once that 
here was a truck which embodied ideas and points in design 
neglected in others, and which seemed to have been designed 
with the idea that a truck, though doing rough, heavy work, was 
yet necessarily a machine of fine parts and fine materials, which 
ought to be protected in their workings to insure economy. 

Considering the short time since its development the sales have 
been most gratifying and the interest shown through inquiries 
is constantly increasing. 

The few points of design and workmanship outlined below 
will show that the effort to build the best and to greatest ad- 
vantage of the user is always of universal interest. The engine 
ss of 5-in. bore by 5'%4-in. stroke, and is governed to run at 
about 925 r.p.m. It is designed and built by the Alden- Sampson 
Manufacturing Co. especially for truck severity, its main bear- 
ings, 2% in. by 4% in. and 2% in. by 5% in., give an idea of the 
general design and show that nothing but an engine designed 
and built especially for truck work will stand. 

Other features noted in the engine are thermo-siphon water 
circulation with 214-in. pipes, forced oil system through crank- 
shaft, large inspection doors and magneto ignition. A large, 
lubricated, box-type of universal joint with auxiliary bearing 
surface for the blocks (patent applied for) transmits the torque 
of the engine to the transmission case. 

This transmission is designed and built especially for the 
truck, has gears of 4 pitch and about 2-in. face, and the shafts 
run on Hess-Bright ball bearings, trarismitting through hard- 
ened 3-pitch bevel gears to the spur gear differential, thence 
through floating side shafts and roller chains to the rear wheels. 

The differential is provided with a simple interlock, which en- 
ables its operator to lock both wheels together thus avoiding 
difficulty if one wheel loses traction or a chain should break. 

The chains are enclosed in oiltight, sheet steel cases, which 
act also as distance members and brake torque supporters, and 
which insure a continual high efficiency and long life to this 
most important part of a truck’s mechanism. 

As the chain case fits down to the small diameter of the hubs, 
the wheels are built on false hubs, which allow them to be re- 
moved without disturbing chain or chain case. 

The frame is either reinforced channel section or pressed 
steel and is hot riveted throughout. Axles are drop forged, of 
I-section, and carry plain wheel bearings of bronze in steel, the 
most reliable wheel bearing ever used and of highest efficiency. 
Every part of the “Sampson” truck is designed and built at the 
factory of the Alden Sampson Manufacturing Co., and built to 
jigs and fixtures which guarantee every piece interchangeable. 

GENERAL VEHICLE: C. W. Squires, Jr., Sales Depart- 
ment—Of the total number of commercial electric vehicles in use 
the General Vehicle Company have manufactured over 1,600. 





These vehicles embody the adoption of all the valuable features 
that make for reliability, economy, durability, general excellence 
in simplicity of design, and highest class workmanship and mate- 
rials. The rejection of hundreds of ideas that have been found 
impracticable, or that for any reason would in some detail have 
reduced the value of the miachine to its owner, is best evidenced 
by the readiness of the General Vehicle Company to give to its 
customers a guarantee contract limiting the annual cost of up- 
keep for a period of years within a fixed sum; thus eliminating 
at once all uncertainty on the part of the owner as to the cost of 
maintenance of tires, wheels, bearings, steering gear, controller, 
motor and battery. 

There is a growing appreciation of the economic value of the 
cardinal features of excellence of the electric commercial vehicles 
of the General Vehicle Company. These salient points are the 
one motor drive, roller bearings, enlarged battery capacity, and a 
conservative rating based on a liberal factor of safety throughout 
all details of the vehicle. 

The combination of these features results in a marked reduc- 
tion in weight, an increased mileage per battery charge, reduced 
battery maintenance and not less than 50 per cent increase in 
efficiency over all electrics using two or more motors. 

HEWITT: Edward R. Hewitt, President—We have been 
a long while in the commercial business and have had cars out 
on the road for four years and a half. In this time a vast 
amount of experience has been accumulated and the older cars 
have been carefully observed and their defects noted and cor- 
rected in the newer models. We have built cars, from the “light 
delivery” carrying 1,000 pounds up to the 10-ton truck, in six or 
seven models. 

In all cases we have used the planetary gear with interlock- 
ing pedals, and have become assured of the fact that a control in 
this way is easier to drive and safer in operation in big cities 
than one controlled by means of a shifting gear box and clutch 
pedal. This arrangement enables the driver to have both hands 
on the steering wheel at all times, which is a matter of great 
importance in heavy cars which often requires considerable effort 
to control them. 

In many cases customers wish to break in their horse drivers 
or other factory employees to drive the trucks. With this simple 
pedal control anyone can learn to drive the car in a few minutes, 
and we have large numbers of cars out which are operated by 
men who are not skilled automobile drivers. These cars are in 
most cases working fully as satisfactory as those in the charge of 
skilled men, especially when the cars are properly inspected on 
their return to the garage. ’ 

We can give our customers cost sheets of maintenance costs 
of all different types of cars, made out by our customers when 
the cars have not been in our control. We can refer prospec- 
tive customers to many of the largest concerns in New York 
who have been using our cars for a considerable time and have 
given us repeat orders. This seems to be very good evidence of 
the value of the cars. 

Our motors are constructed with specially large bearings and’ 
of very strong materials so that they show a minimum amount 
of wear, and the whole car is designed so that the maintenance 
costs will be reduced to the lowest possible point. 

We have been pioneers in many of the newer improvements 
in commercial cars which have been adopted by nearly all our 
competitors, such as the block tires, the fixed spark with high- 
tension magneto, the radiator suspended on springs, etc. We can 
show fully as good gasoline economy. with our planetary two- 
speed box as other manufacturers can show with three and four- 
speed boxes, thus proving the superiority of our motors. We are 
doing the same work with the small motor that other manufac- 
turers are doing with the large motor, which means less ex- 
pense in every way and less wear and tear on the car. Our 
greatest claim for our cars is the report from every user. 
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By Thos. F Fay 


RODUCTION in quality will be on a solid 

basis in all probability, because, in an 

establishment devoted to production in a 

large way, the equipment must be on a high 

plane. For this reason the automobile plants 

in America have outstripped the foreign pro- 

ducers, the latter devoting themselves, prin- 

cipally, to the limited manufacture of auto- 

mobiles, using a surfeit of cheap labor, however skilled, in lieu 

of precision of method, as dictated by automatic machine tools, 
jigs, fixtures and gauges. 

Skilled labor is an absolute essential—and a well conducted 
establishment counts for much, but, nevertheless, if all facili- 
ties afforded depend upon manual labor, even of the highest 
type, which is not aided or guided by fixtures of precision, then 
the finished product will be a miscellaneous assortment so far- 
as interchangeability is concerned. This latter much desired 
quality is absolutely impossible in any plant where men must lay 
out the work by hand and where they are unaided by ap- 
pliances which insure accuracy. 

This year marks the turning point in the history of American 
automobiles, and noiseless performance is now regarded as an 
absolute necessity. The average autoist, while wishing to pos- 
sess a noiseless performer, merely because the noise is dis- 
agreeable, may possibly overlook the basic reasons for noise- 
lessness as a desirable acquisition. Noise is the most certain 
indicator of lack of harmony as it reflects absence of perfect 
fit. There is no instrument of precision devised which will so 
quickly and accurately indicate absence of proper relation as 
will an ill-contrived arrangement which produces noise, even 
though it may work. 

When noise is present, power is absorbed, and the energy 
so taken up is dissipated as heat and noise. The noise hurts 
the feelings of the owner of the car, but it is the heat which 
does the most damage to the parts. That the noise is a mani- 
festation of a condition which does damage to the parts, is a 
matter, however, which should not be overlooked. Noise follows 
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vibration, which in turn sets up stresses in the parts vibrated, 
and in fine, the life of the members.may be measured in terms 
of vibratory value in a testing machine contrived for the pur- 
pose. It is now a well-established fact that the vibratory life of 
ordinary steel is alarmingly short, whereas the same value in 
the finest alloy products, now to be had, is not high enough to 
warrant the builder of automobiles to wholly disregard the 
consequences. 

Silent Performance a Sign of Quality—In the successful 
struggle to avoid noise, the makers of 1910 automobiles have 
done more by way of introducing quality, than was ever man- 
aged in any other way and it has been necessary to concentrate 
effort on certain units in connection with well-defined parts in 
order that success might attend the effort. It has always been 
extremely difficult to make gears so that they will perform 
noiselessly. Broadly speaking, noise in gears has always been 
tolerated, and it was the claim of designers that this particular 
source of noise was not necessarily an indication of a short 
vibratory life of the parts. They were justified to some €xtent 
in this belief, on the ground that the noise was made by the 
clatter of the teeth in contact. 

Unfortunately for such reasoning, the hammer blows, which 
resulted from this clatter of teeth, were transmitted to the sec- 
tion of metal in the members, and. the vibratory ills resulting 
made it difficult to predict the length by normal life of 
the parts affected. However, it was fairly well understood that 
the depreciation was of a serious nature. Two or three years 
ago, when this phase of automobile building was concluded to 
be of serious import, it was observed that in painting the chassis, 
the painter was sometimes inclined to kill noise by allowing 
the paint to migrate into the bearing surfaces, and as a matter 
of fact, the painter’s carelessness became the maker’s method; 
paint served very well to kill noise, and it served a very good 
purpose in some of the earlier, indifferent efforts. 

This information, together with experience and the improve- 
ment of methods, has enabled the high-class builder of auto 
mobiles to limit the painter to his legitimate zone of activ- 
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Fig. 1—Gleason planer, used in the Thomas and many other plants to produce noiseless bevel drives 











ity, by the simple 
process of making 
parts so closely to 
size that noiseless 
performance is a 
normal expectation. 


BEVEL GEARS 

In the production 
of bevel gears of a 
4:1 ratio, which is 
not uncommon, the 
gear must have a 
large number of 
teeth in order that 
the pinion will have 
enough teeth to con- 
iorm to good prac- 
tice. It would he 
the very best prac- 
tice, were the pinion 
made with a mini- 
mum of 18 teeth, 
but a minimum of 
14 teeth is the ab- 
—_——————n o * solute limit. With 
= = 18 teeth and a 4:1 
gear ratio, the gear 
would have 72 teeth, 
and would be over 
15 inches in diameter were the teeth 5 pitch. In any event, the 
pitch must be fairly coarse and is frequently 4, whereas it is 
very rarely finer than 5. These limitations indicate that the 
gear wheel in the bevel drive must be relatively large in diam- 
eter, and designers have learned by experience that it is neces- 
sary to fashion them so that they will not deform, either in 
the machining process, in the planer or while being heat treated. 

The first effort towards noiseless gears is made in the engi- 
neering office. Here the shape for noiselessness must be de- 
vised, and the materials for use selected, in view of the service 
to be rendered—also the process devised through which the 
gears are to be put, considering the facilities available in the 
shop in which they are made. 

Bevel gears are in constant mesh, avoid clash and the 
resultant shock. Consequently they are usually made of die 
forging, cementing steel, in which it 
is the aim to limit the carbon con- 
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Fig. 2—Fellows shaper, by means of which 
transmission gears are cut to exact size 
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but also on account of the aid it gives the inspector, who, with 
a little experience, is enabled to locate at a glance blemishes in 
the metal if they are present. 

After the sand blast and the inspection, the forgings are 
machined to exact size and then copper plated. The copper 
plating is of considerable depth, it having the facility of shield- 
ing the metal, excepting, where the copper is cut away, during 
the tooth-planing effort, so that in the cementing process only 
the surfaces which are necessarily to be hard are carbonized. 

It has evidently been the experience of the makers who resort 
to this copper-plating process that gears are more likely to warp 
if they are carbonized on all surfaces, as is the case in the 
absence of copper plating. After cementing, considering the 
copper-plated gears, it has been found that they warp but 
slightly, and as to strength it would seem to be quite in accord- 
ance with the requirements. In this instance, the armor, which 
is entirely over the toothed surfaces, performs a dual operation, 
i. @. rendering the surfaces glass hard, and so preventing 
abrasion and adding strength to the teeth to the extent they ad- 
here to the body with greater tenacity than would be true in the 
absence of the hardening process. 

Matching Up Done Afterwards—In some eof the earlier 
efforts to attain noiselessness, the Packard Company, for illus- 
tration, introduced a measuring machine, and by a process of 
matching up, was enabled to pair off from 55 to 60 per cent. of 
all the gears made as coming within the standard represented 
as noiseless. The balance of the gears, while they were thor- 
oughly good in every way, excepting as to this one difficulty, 
were discarded on the ground that noise was objectionable 
from too many points of view to be tolerated in Packard auto- 
mobiles. 

The companies which passed beyond the point where noisy 
gears will be tolerated in their product have introduced the 
finest types of gear shapers and planers, one of which is shown 
in Fig. 1. This is a Gleason planer, the photograph having 
been taken at the Thomas plant in Buffalo. In many of the 
practices the teeth are gashed in milling machines, or by a 
hobbing process before they are put in the Gleason planer, or 
the “builder and shaper.” This latter machine is much used 
in many plants, and the idea of gashing is to “rough out” the 
excesses of metal in order that the precise tooth-forming ma- 
chines may do their work with greater speed and unques- 
tioned accuracy, and without damaging the tools, which are rela- 
tively delicate and rather high priced. 














tent to that which will afford a soft 
dynamic core as the foundation, thus 
assuring desired service. 

Repeated Annealings During 
Forging.—In the forging process, 
which, for the large bevel gear, may 
require three operations, it is the 
practice to anneal between operations, 
partly to save the dies, and finally, 
to prevent deformation in the after 
machining and treating processes. To 
be sure, however, that the gears will 
not hold internal strains, they are re- 
annealed after sand blasting. This 
latter process quickly removes the ox- 
ided surfaces, and renders the final 
annealing process more _ effective. 
Pickling, which was the former pre- 
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ferred method of removing oxide, has 
been supplanted by the sand blast in 


























this work, not only because the sand 
blast is quicker and less expensive. 
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Fig. 3—Pierce-Arrow testing machine, used to load transmission gears to try them out 
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SQUARE CUT GEARS ARE ACCURATEL YT MACE 

Fig. 2 shows a Fellows shaper working on sliding gears 
after they are machined to size, and before they are for- 
warded to heat treating and hardening process. This shaper 
represents a principle much in vogue—one capable of shaping the 
teeth to approximately the right theoretical contour. By a 
strictly shaping method, involving the process of cutting away 
progressively a little metal at a time, over the faces of the 
teeth, each tooth in succession being operated upon so that the 
final cut for the finished surface is the same over every tooth. 
In this process the shapes conform to theory very nearly. 

After the teeth are cut, the gears are set up in a special 
machine devised for milling the wedge-like contour on the 
clashing ends; this work was formerly done by hand, but it is 
now universal practice in America to employ automatic contour 
milling machines because they reduce cost enormously, besides in- 
creasing quality perceptibly, since each tooth is in precise ac- 
cord with the other—and also the amount of bearing surface of 
the meshing mates on the pitch line is increased considerably. 

Fig. 3 shows how the Pierce-Arrow gear sets are tried out in 
a testing machine after the whole is assembled. Here the pur- 
pose is to first adjust the relations of the matting gears to 
noiselessness, thereafter ascertained through actual loading, if 
the system as a whole is strong and to determine the mechan- 
ical efficiency, thus proving that there are no undue losses, 
pinched bearings, or cramped parts, and sweet running qualities 
are normal expectations without undue care. 

This testing equipment shows very clearly in the illustration, 
and in one way or another tests are made involving the same 
principle in the better class of plants, to prove out qualities of 
transmission gears and live rear axles. 

Probably one of the distinct advances of recent times in 
automobile work lies in the fact that testing equipment is af- 
forded, by means of which gears, shafts, and relating members 
are tested to the absolute limit of the work that will have to 
be done in practice, with the expectation that they will show 
competence. This competence, besides involving the use of 
excellent grades of materials, takes into account special methods 
of heat treatment and facilities such as Figs. 4 and 5 depict. 

These precise methods are the result of accumulated knowl- 
edge, due to the effort of many advanced investigators, and in 
the absence of system it would be utterly impossible to main- 
tain production and quality on the sufficiently high plane de- 
sired. This same system, to which all men must become slaves, 


if they partake of the method, emanates from a supreme and 
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knowing head, ram- 
ifies in beaten paths, 
and is best appreci- 
ated when the prod- | 
uct of the effort 
rolls silently away. 

Fig. 6 represents a 
group of brains, 
brawn and equip- 
ment, laid out in a 
“schematic” sort of 
a way, with the ex- 
pectation of accent- 
uating the point to 
be made. In this 
group: 

(A) Represents the 
executive head of 
the establishment, {f) 
taken at the plant |j)/ 
of the Warner [{f) 
Gear Company. | 




















(B) Is the inter- 
communication sys- i! 
tem utilizing a cen- yt 
tral station tele- 
phone system. 

(C) Represents the 
executive, steno- 
graphic and clerical 
forces, taken from actual life, at the Rambler plant, Kenosha. 

(D) Is emblematical of the engineering office, showing a bat- 
tery of designers in action at Warner gear plant under the di- 
rection of the chief engineer. 

(E) Is a testing machine in: the laboratory ascertaining the 
ability of steel to withstand alternate shock components. This 
view coming from the Woods Motor Vehicle Company, Chicago. 

(F) Shows a large press in drop-forging work at the Ram- 
bler plant, Kenosha. 

(G) Presents a roughing process in the manufacture of crank- 
shafts as used in Excelsior motors. 

(H) Shows grinding work in the establishment of the Woods 
Motor Vehicle Company, Chicago. 

(1) Shows a hydraulic press as used in the Pierce-Arrow 
plant at Buffalo, in the production of high-grade wheels. 

(J) Shows a disc fan, as manufac- 
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Fig. 5—In the Woods plant, showing 
one unit of the quenching equipment in 
which air is used to refrigerate and 
agitate 











tured in the McCord plant at Detroit, 














and, as will be observed, all blades, 
including the flanging portion, come 
from a single piece of sheet steel. 

(K) Shows the woodwork com- 
plete of a wheel as used in a Pierce- 
Arrow car. 

(L) Is a view of the assembling 
room at the Chalmers-Detroit plant. 

(M) Depicts a _ testing ' machine 
with a transmission gear in place, the 
photograph of which was taken at the 
Thomas plant in Buffalo. 

(N) Shows a special machine with 
a revolving platen, mounting a num- 
ber of chucks around the’ periphery, 
and the work feeding down from a 
hopper, thus establishing. a continuity 
of the operation, since the workman 
feeds the empty chucks during the 
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tooling operations, and as one chuck 





Fig. 4—A corner in the heat-treating department of the Woods plant, showing electric salt baths 


in the heating process 


is invariably in line with the tool, the 
work goes on uninterrupted. 
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(O and P) Pre- 
sents details in the 
process of making 
the woodwork of 
wheels, which was 
taken from foreign 
practice. 

PRODUCTION 

The grouping of 
the illustrations, as 

——— = shown in Fig. 6, 
was made with the idea of indicating that there must be a defi- 
nite connection between the executive head of the business office 
and the various production departments, in order that the man- 








Fig. 5—A series of views clustered to 


autom 


ufactured product shall be representative 
of, and express the will of, the board of 
directors. From the executive head rapid 
methods of intercommunications are nec- 
essary, and in the larger plants in which 
system is regarded as of vital importance 
communication is direct: 

(A) To the chief engineer, who directs 
the forces in the designing office, and in 
some cases directly to the production de- 
partment. In other plants communication 
is back to the source of all authority. In 
the Cadillac plant, at Detroit, for illustra- 
tion, no move of any importance is made 
excepting as voiced by the president of the 
company, after a conference is held in 
which all the principal departments have 
representation. In other plants, for ex- 


out from the designing department di- 
rectly to the production department through 
H. E. Coffin, chief engineer. In the Regal 
plant this question of system is handled in 
quite a novel way, in that the general man- 
ager is in direct communication with every 
department at all times. In this plant a 
chief engineer ranks as chief of the de- 
signing staff, under the direction of the 
general manager, and, while he has charge of designing in all 
its phases, he is, nevertheless, limited to just these functions, and 
drawings are moved out only in accordance with instructions 
which emanate from the general manager’s office. As an excep- 
tion, certain routine matters are handled automatically. The 
system in the Regal plant works extremely well, and, in proceed- 
ing, everything is done on a basis of 100 cars, representing a lot 
going through at one time. Every operation necessary to the 
completion of 100 cars is made in unison, and, if there is a lag- 
gard anywhere, he is smoked out, for the simple reason that the 
lockstep is broken. At 10 o’clock every morning the executive 
head is in full possession of information relative to weak spots 
only. Things which progress on time do not have to be investi- 
gated. 


ample, Chalmers-Detroit, drawings are sent > 
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illustrate 
obiles 


system in the production of 


(B) In the process of production in the 
several shops, as a general rule, this im- 
portant matter is under the head of some 
one man. The production superintendent, 


if such he may be called, generally takes 
instructions directly from the president or 


general manager, but im some plants the 
production head takes instructions directly 
from the chief engineer. At all events, 
there are very few, if any, automobile es- 
tablishments which are run without the 
services of a production manager, whose 
duties are administrative, and to whom the 
superintendents or foremen of departments 
go to for instructions. 

(C) In some plants the production man- 
ager has charge of the storeroom and ware- 
houses, so that the foremen look to him 
also for materials with which to carry on 
the work. As a general rule, however, the 
materials come in through the action of a 
purchasing agent, who is in direct com- 
munication with the president or general 
manager. In such instances the storeroom 
has its own foreman, who works under the 
direction of a purchasing agent. The fore- 
men in the shop, while they take their in- 
structions through the production represen- 
tative, go directly to the storeroom for materials, and, in the 
accounting system, a check is run against the production through 
the purchasing agent, he being in contact direct with the head 
storekeeper, and the president of the company, who has reports 
from the production manager, on the one hand, is able to com- 
pare them with reports bearing on the materials being utilized. 
This constitutes an excellent checking system. 

(D) The heads of departments ranking as superintendents 
or foremen (depending upon the extent of establishments), while 
taking instructions, in some shops, through the production man- 
ager, sometimes receive their instructions directly from the chief 
engineer. The production head, in such cases, becomes, as it 
were, a clerk, merely recording from day to day the work done, 
just as the timek¢eper keeps track of the time put in by the men. 
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(E) Inspectors 
usually work inde- 
pendently of the 
heads of depart- 
ments, and report 
in some cases to 
the chief engineer, 
whereas in other 
plants reports of 
this character are 
forwarded directly ———— 
to the president or general manager. At all events it is the de- 
sire to maintain a certain independence of action of the inspect- 
ing force no matter how it is directed, to assure results. 
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Fig. 6—Half elliptic spring, indicating data required by maker 


It is now a fairly well established fact that quantity production 
on a quality basis is only possible under an operation inspection 
system. Interchangeability of parts, a factor present in all well- 
made automobiles, depends upon the accuracy of finishing of each 
individual piece, and not upon the mere fact that a unit as a motor 
or a transmission gear will run when it is made. This inter- 
changeability depends entirely upon the inspection of operations, 
and in plants such as the Pierce-Arrow, for illustration, operation 
inspections require the services of from twenty-eight to thirty 
men and a room possibly 50x100 feet in area. All the work, as 
the operations are completed, must go into this room, be checked 
with the drawings, have records made, and go out again with 
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Fig. 7—Full elliptic spring, with forged eyes and maker’s indications 


such rapidity that successive operations, as they go on in the shop, 
will not be interrupted for a single moment. Should the in- 
spectors fall behind in their work, the machine tools in the shop 
will be affected, and the cost of production will go up enormously, 
to say nothing of delays in delivery. 

Besides parts inspection, involving the checking of the goods 
on every operation, the unit inspection and test is carried on in 
the several plants, utilizing special equipment and methods, but, 
as shown in Fig. 3, it is the idea to load the units to some prede- 
termined excess beyond the normal rating, adjust the relating 
parts to a silent and free-running condition, and thereafter for- 
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Fig. 8—% elliptic scroll spring, showing methods of fastening and 


H-swivel for flexibility 











ward the assembled units to the final assembling department, 
where, after final assembling, further tests are made before the 
abuse or road test is taken up. These and many other carefully 
conducted details in the manufacturing process are reasons why 
automobiles, as they are to be seen at the Garden, are capable of 
sustaining under all the conditions of American roads, also why, 
after running for several years, under normal conditions of de- 
preciation, they are in first-class shape, even though the care 
afforded them falls far below a desired level. 
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Fig. 9—Full elliptic screll spring as used on rear suspensions to 
afford easy riding qualities, taking care of fore and aft oscillations 


HIGH AVERAGE OF QUALITY IN PRODUCT 

Just what is to be regarded as the particular advance of the 
year, when reference is made to the quality of the cars exhibited, 
is a matter which will have to be left to the patrons of this in- 
dustry. Be it known, however, that an automobile, like a loco- 
motive, is a kinetic machine, in that the stresses and strains par- 
take of diagonal characteristics, whereas, in static work, there 
are no diagonal efforts, and gravity rules. Before automobile 
designing reached its present state of perfection it was suspected 
that the life of material would be shortened under kinetic condi- 
tions and that a crankshaft, for illustration, would disintegrate 
as surely as it revolved in its bearings after a certain time. The 
only question was, “how long will a crankshaft last?” Automo- 
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Fig. 10—Examp!e of platform type of spring, showing cross member 
at rear; may be in front 


bile engineers, after having devised divers forms of kinetic 
testing machines, reached many conclusions which now augment 
the life of automobiles in which these conclusions are reached. 

In a kinetic sense, then, with two phases to consider, the 
makers of automobiles sought for highly kinetic material, and 
used the same to satisfy one of these phases. They went fur- 
ther when they designed for flexibility, a matter of the proper 
utilization of springs on one hand and the suitably placing of 
universal joints on the other. Equally important is the prin- 
ciple of the three-point suspension, which makes it impossible 
to transfer a torsional effort from one member to another. 

THE SPRING SITUATION CLEARED UP 

.In the earlier efforts, many of which were copied from 
foreign cars which were designed to run on Roman roads, 
half elliptic springs were used, they being rather short, with nar- 
row and relatively thick plates. When these cars were tried 
out under American conditions the vertical bounce was at a 
disagreeably high frequency in response to severe road con- 








>= ‘THE ‘A+L:A*M:* sHow: 


———_—— a —_-> | — . Ao A A A RE ater aS ee I ES 








ditions. This reflected but a short pendulum action and a 
certain inherent inability on the part of the springs. 

American designers naturally have had more experience with 
spring work under severe road conditions, and as soon as they 
decided to depart from foreign practice they entered upon the 
half-way which leads to success, and-the automobiles which 
may now be seen have this success embodied in them. 

Considering the springs in a general way in the cars of the 
present year, it will be found that half-elliptic types, when 
they are used, are pretty generally confined to the constant 
load conditions such as obtained at the front end, inasmuch as 
the motor and accessories represent probably 90 per cent. of 
the actual load carried on the front springs. This is particu- 
larly true this year, since the old idea of a “front overhang” 
has been eliminated, meaning that the radiator is either on 
the center line of the front axle or back of it. The radiator 
does not extend to the front of the front axle. 

When half-elliptic springs are used at the rear—this being 
perfectly feasible without fostering trouble—the plates are 
wide, relatively thin, and there are so many of them that the 





Fig. 12—Spring-testing machine, showing the spring depressed to 
the limit, and the scales recording the load 


of the form. The license which designers take in utilizing full 
elliptic type of springs is justified, and if they prefer to use 
this same type at the front end as well as at the rear, it has 
its further justification as a matter of style. 
FORE AND AFT OSCILLATIONS RECOGNIZED 

The general introduction of scroll types of springs followed 
the recognition of fore and aft oscillations as well as vertical 
bounce. It was also considered that great flexibility in the 
vertical plane could be arrived at in two ways, ie, (a) with 
long half-elliptic types of springs; (b) with scroll types of 
springs. It was found that very long half-elliptic type of 
springs required the use of extraordinary quality of materials, 
and even then the life of the members was uncertain. Some 
types were too short in many cases, due, in a measure, perhaps, 
to the adaptation of inferior grades of materials or to experi- 
mental products, which may not have proven to be good. 











Fig. 11—Spring-testing machine, showing the spring before pressure 
is applied, and platform scales for registering 





energy which has to be dissipated, represented in foot-pounds, 
is within the allowable limits. Consider now that it is well 
understood that the amount of steel required in the springs is 
at least one pound of material for five foot-pounds of energy 
dissipated. Fig. 6 represents the half-elliptical spring idea, and 
in all the spring illustrations as here afforded it is deemed a 
good idea to show how the spring-maker is informed as to the 
requirements, in order that he may do his work with certainty, 
conditions and the class of material covered by the specifica- 
tions considered. These illustrations were taken from draw- 
ings which were placed at the disposal of the author by the 
Perfection Spring Company of Cleveland, Ohio. 

Some designers prefer to interject additional flexibility to 
the spring suspension without ‘having to use long spring plates. 
These resort to the use of full elliptic type of springs, as shown 
in Fig. 7. It has never been shown that the total weight of 
material used in the springs would be twice as much, merely ' 
because the full elliptic type is substituted for the half-elliptic - 


form, and, as befor i 
a _— e stated, it seems to be necessary to use Fig. 13—High section front axle of the Waverley Electric, presenting 
about a certain amount of spring material almost irrespective a well-designed spring perch 
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be on show at the Garden, the gen- 
eric types of steel may be set down 
as follows: 

(A) Silico- manganese steel, in 
which the silicon runs about 1.6 per 
cent., but the manganese is not much 
higher than that which obtains in 
other steels of the same carbon con- 
tent. In this type of steel the car- 
bon covers around 60 points. 

(B) Vanadium steel, in which the 
vanadium is held at a fairly low 
limit; 18 points or under, the carbon 
































is maintained at substantially 60 
points, and chromium may be present. 

(C) A tri-alloy steel holding chro- 
mium nickel and tungsten with car- 
bon at 60 points. 

(D) Specification carbon steel, us- 
ually a basic product, with carbon 
regulated for 100 per cent. pearlite, 
when the steel is in the normal state, 
This steel is necessarily from pure 
ores, and the metalloids are main- 
tained at .o3 for sulphur and phos- 
phorus as a maximum. 

Spring makers in the manufacture 








Fig. 14—Alden-Sampson cork insert type of cone clutch with full universal joint connection 


Three-quarter elliptic scroll types of springs, as shown in Fig. 
8, came into vogue in recognition of fore and aft oscillations 
and the desire for more easy-riding qualities, with a further 
expectation that the performance would be soft, and the pen- 
dulum effect would improve easy riding qualities. Experience 
seems to be in favor of the retention of these. springs. In 
rear suspensions in particular full elliptic scroll types are 
used, they being substantially as shown in Fig. 9. 

Platform types of springs, of which there has been a goodly 
sprinkling for several years, are still much in vogue. They 
represent extreme flexibility under severe conditions of ser- 
vice, and, in a measure, they are proof of the contention that 
it takes a certain amount of steel to do a certain amount of 
work, and realize a full measure of dynamic life of the mate- 
rial present. Fig. 10 illustrates the platform type of spring 
with the lateral member to the rear—a common practice, but 
not at all universal. The lateral member is sometimes placed 
to the front, but full platform types of springs are the excep- 
tion rather than the rule. 

ALLOY STEEL THE PRIME FAVORITE DS al 

Some of the earlier efforts, because they involve the use of 
open-hearth high-carbon steel, were a little less satisfactory 
than was the wont, brought about through the earlier practices 
in connection with animal-drawn vehicles. It was soon found 
that the service demanded of springs in automobile work was 
of a much more vigorous character than that of the drawn 
rig, and the kinetic life of the high-carbon steel fell short of 
the actual demand. In the A. L. A. M. laboratory, and under 
the direction of outside laboratories, it was ascertained that 
the kinetic life of steel decreased with increasing carbon, and 
was lower in embasic products than in acid steels. 

With thé introduction of vanadium, chromium, nickel and 
tungsten, under suitable conditions and in appropriate per- 
centages, the fabricators of spring steel were enabled to in- 
crease kinetic life in a measure, due to lowering carbon, which 
was rendered feasible by the introduction of alloying elements. 

In the springs, as they actually obtain in the cars which will 


of automobile springs, in view of 
the hard surface to which the springs 
are nectssarily subjected are equipped 
in a most elaborate way, this equipment including special gas or 
oil furnaces provided for purposes of heat treatment, and tem- 
perature is regulated with great precision. 

The spring plates selected are relatively thin, considering former 
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Fig. 15—Thomas flat plate clutch with cork inserts and adequate 
surface for service. 
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practice, and the width of the plates is also greater. It is the 
idea to so design the springs that they will dissipate the greatest 
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possible amount of energy without increasing the fiber strain in ~ 


the extreme section of the plates to a point which will endanger 
the life. Unfortunately, it is necessary to design springs so that 
the fiber strain will be relatively high under normal working con- 
ditions. For this reason spring makers have to design in such a 
way as to limit the increase in fiber strain which will follow when 
the springs are depressed. In a practical sense, the whole situa- 
tion is simple enough, since the plan involves the use of wide 
plates, and the relatively increased number of them, which means 
thin plates, and these are bowed to a common radius, so that the 
fiber strain will be the 
same in every place 
under normal work- 
ing conditions. 

As a rule the plates 
are rolled with round 
edges, and the flat 
surfaces ‘are concave, 
so that the plates bear 
on their edges. This 
is an excellent idea, 
partly because it in- 
creases the pressure 
per square inch, and 
in some measure the 
friction, but it also af- 
fords pockets in 
which lubricating oil may hide, and, in accordance with the law 
of the flow of oil, it will migrate upwards to the high points and 
gradually feed lubricant to the pressure surfaces 


SIZES OF FLAT PLATES USED IN SPRINGS 
B. W. G. Numbers. Thickness in Inches. 





Fig. 


17—Pierce-Arrow Runabout type, 
showing dimensions of body 
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SPECIAL SPRING TESTING MACHINES DEVISED 
Spring making is an empirical undertaking to a very consider- 


able extent, and skill is necessary to a greater extent than might. 


ordinarily be supposed. In automobile work, in view of the large 
number of cars turned out, and the importance of good springs, 
it was found desirable to supplement the personal judgment of 
the spring-maker by the introduction of testing machines, it being 
true that the personal equation in connection with the quantity 
undertaking influences for trouble. Fig. 11 shows a spring S1, 
on a fulcrum F1, for end of the spring and resting on the plat- 


form P1 at the other end of the spring. A hydraulic cylinder, C1, ° 


with its means of control, is centrally located so that the piston 
rod P2 presses against the center of the spring, and the amount 
of the pressure is recorded on the beam B1 of the scales S2. Fig. 
12 shows that the spring S1, under pressure interpreted by the 
piston rod P2, is straightened out. The amount of deflection 
may be noted by suitable markings on the piston P2, and the 
pressure exerted at P1 will show on the beam Br of the scales S2. 

The method of control is perfectly simple, and the piston P2 
moves down with great deliberation, thus enabling the inspector 
to arrive at a fair conclusion of the competence of the respective 
springs, he knowing beforehand how much they ought to deflect 
to satisfy the given conditions under which they are to operate. 
Systems of this character, varying in some slight particulars in 
different cases, were found in the various establishments devoted 
to the manufacture of springs, and the makers of automobiles, as 
a general rule, are equipped for testing springs also, these par- 
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ticular illustrations having been taken for the author at the 
Thomas plant in Buffalo. 


SOME PRACTICAL CONSIDERATIONS FOR THE AUTOIST 


In the cars with live rear axles the spring purchases are, as a 
rule, free to rotate. The springs, therefore, do not have to take a 
tortional effort of the live rear axle, and a matter of greatest 
importance in maintenance is to maintain a tight clamping of the 
springs to the purchase. Fig. 13, which is a front axle of a 
Waverley Electric, shows a perch with the wings for the U-bolts 
far enough out to enable the assembler to apply wrenches, and 
the pressure which may be exerted on the nuts of the U-bolts 
will therefore be sufficient for the purpose. 

In almost every case a leather pad is skived to the proper curv- 
ature of the springs where they rest on the purchase (wood is 
sometimes used), and the: pad thus placed serves a double pur- 
pose, in that it permits the U-bolts to be drawn up tightly, and, 
the coefficient friction of the leather or wood being far greater 
than that of metal to metal, the springs are clamped into secure 
relation. 

DRY PLATE CLUTCHES USED THIS YEAR 

While there is a general improvement in clutches all along the 
line, the fact remains 
that the one distinct 
advance, if such it 
may be called, is in 
the utilization of dry- 
plate clutches, of 
which the new Pack- 
ard is an _ excellent 
illustration. This type 
of dry-plate clutch 
differs from multiple 
disc clutches primar- 
ily in the use of from 
five to eight plates, 
instead of from 40 to 
60 thin discs. The 
plates are relatively 
thick, and the friction 
members are in the 
shape of “asbestos 
fabric,” which is riv- 
eted on to the plates; 
lubricant is excluded. 
There are several ad- 
vantages claimed for 
dry-plate clutches, 
among which is the 
self-evident fact that 
the bearing surfaces 
at the splines are 
much more liberal, 
and the plates will 
therefore remain free 
in their action. It is 
also said that they do 
not act “fierce,” but 
that they take a hold 
gradually, bring the 
car to maximum 
speed smartly, ana 
hold in hill climbing 
under the most severe 
conditions of surface. 

Dry-dise clutches 
are, to some extent, 
as an evolution; 
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Fig. 16—Section of Pierce-Arrow cone 
clutch leather faced with cork 
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“cork inserts,” as used in some types of clutches, offer substan- 
tially the same advantages, and the experience of several years 
with “cork-insert” clutches seemed to indicate that, in the long 
run, the absence of a lubricant eliminates a certain class of 
troubles. Fig. 14, which is the clutch assembly in the Alden- 
Sampson truck, shows a type of cork-insert clutch which has 
given excellent service under the severe conditions involved in 
trucking work, ‘and it is true of this type of clutch that it is not 
rendered hors du combat if a little oil smears over the surface. 

Incidentally, Fig. 14 shows some other details which throw 
light upon some other phases of the commercial problem, as, for 
illustration, the clutch spring is square and offers close to 1,000 
pounds pressure in the engagement of the clutch. The crank- 
shaft flange is of considerable diameter, and the flanging bolts 
are liberal in size. The bronze bearing on which the clutch is 
centered and rotates is very long, and a ball-thrust block takes 
the unbalanced portion of the spring pressure. Back of the 
thrust block a pair of universal joints transmit the power from 
the clutch to the transmission gear, and there is evidence of 
strength and symmetry at every point. This figure rather goes 
to show that the old stricture, to the effect that commercials were 
mere adaptations of pleasure cars, no longer holds. 

In the Thomas car, as shown in Fig. 15, a three-plate clutch 
is used, aided by cork inserts. The general scheme of the de- 
sign is such that the flywheel is faced off to form a bearing for 
the middle member in the three-plate system. This bearing is 
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far out towards the rim and is relatively wide. The outer mem- 
ber of the plates, which interprets the cam action of the lever 
system, has an equivalent area, and is made quite thin so that the 
ills of inertia are eliminated. This clutch, as the suction drawing 
shows, is engaged through the good office of a stout, square 
section spring, rolls on annular-type ball bearings, and is adjust- 
able in every way. Orie very excellent recommendation for this 
clutch lies in the length of time it has served. 

Multiple disc types of clutches are just as much in vogue as 
in the past, having increased in a ratio which makes it possible 
to say that they are holding their own. It might even be proper 
to say that in the low powered cars, in particular, multiple disc 
types of clutches are well in the ascendency. 

Cone clutches are very much improved in every way, they 
being lighter, hence less likely to impede the sliding of gears, © 
which trouble was, in former times, the real objection to the 
cone type of clutch. Fig. 16, which represents the Pierce-Arrow 
cork insert cone clutch, shows a very light but stout design, a 
rather wide face, covered with clutch leather, and the row of 
cork inserts, ‘they being staggered around the periphery, regis- 
tering with the disc structure of the clutch. In this design it 
seems to be the idea to reduce weight in every possible way, 
and, as was ascertained in the A. L. A. M. laboratory, the 
thinner the aluminum the stronger it will be. This is one ex- 
ample of the great utility of aluminum in the hands of compe- 
tent designers. This material is initially rigid, which is a de- 

sirable clutch spider characteristic, and it 

is amply strong for the purpose, when it 1s 
properly dished and suitably ribbed. The 

inertia of the moving mass is reduced to a 

low ebb, due to the small value of the 
specific weight of aluminum as it is alloyed 
for clutch-spider work, and, coupling this 
design with a well-directed angle of the 
cone face, considering the use of a proper 
grade of friction leather, supplemented by 
cork inserts, it was a matter of no moment 
at all as to whether oil smears over the 
- faces, nor will the clutch act “fierce.” 











MOTOR DESIGNS ON. A STABLE BASIS 


Perhaps it will be of the first importance 
to point out that, to a very considerable ex- 
tent, gray cast iron is being used in motor 
cases, especially in the smaller sizes of 
motors, to the exclusion of aluminum. This 
departure from a former fixed practice is 
due in some measure to uncertainties in 
aluminum, and again to the improvements 
wrought in gray iron work, which permits 
of the use of relatively thin castings, so 
that, for a given weight, it is actually pos- 
sible to substitute cast iron, although its 
specific weight is approximately three times. 

In the larger and more pretentious auto- 
mobiles it is still the custom to use alumi- 
num, and this material probably will be 
continued, certainly until something better 
is found, but every effort is made to em- 
ploy pure grades of aluminum in the 
process, eliminating scrap, and preventing 
contamination in the foundry. The shapes 
of crank cases in silent-performing cars are 
looked after with the utmost care, and thick 
walls are used to prevent noise. Cylinder 
castings are now so thoroughly well made, 











Fig. 18—Section of a Pierce-Arrow motor presented to illustrate location of of] basin in 


the basement of the crankcase 


and of such fine grades of material, that 
the results are thoroughly good. 
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SSOCIATION for the common good which is the idea of 
A the A.L.A.M., must, if anything, lead to precision of 
production, which, if it results in standardization of manufac- 
ture, ends in interchangeability of parts. Quality, under such 
conditions, will be at a fair price. This question of quality, as it 
relates to price, is a matter of the gravest concern, inasmuch as a 
machine may be extremely high in price, yet low in the scale 
of utility, showing that price is not all. 

If the methods in vogue in a shop obtain in the absence of 
suitable instruments of precision, or, if the machine tools are of 
an antiquated vintage, then bench hands will have to be depended 
upon for results, and, while these may be men of skill and 
judgment, still they will not be on an exact par with each other, 
and the output from them will fall below any reasonable stand- 
ard, even under conditions of liberal limits of tolerance. 

If the machine tools are of the class which once served very 
well, so to speak, in the manufacture of machinery of the kind 
built up principally of cast gray iron, with perhaps machine steel 
as the hardest material to work up, then the tools will not be 
sufficiently rigid for the newer work, and accuracy will fall off in 
proportion as the tools deflect under the work. 
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VERBAL ORDERS DON'T GO oe Fore 210 
©. R THOMAS MOTOR CO. re \ OFFICE MEMO 


From LaboratoryDep tw Engineering Dept. Bn it 19, 1909 


Atteation Mr. McComb Subject 


Clearance volumes measured by Mr. Rees for the "EK" motor, 
in absence of the writer, gave the following results: 


Cylinder No.1 37.2 cu in. or 19.25% of total volume 
° * 2 37.5 ° * 19.38% * ° ° 
° ° $3 34.5 . * 17.78% * ° ° 
° ° 4 37.8 ° * 19.52% * ° . 


ee 
Should not be surprised that preignition would occur with/a f:criy-y, 


clearance volume as small as this. Would say that l clear 


“f seus 
ance volume, if other conditions were right, we should get a/ ears Pi 
Repifompression of about 110 lbs. per square inch. j . 
Be \ 
JTH J. HK. Gould Sate 

< bail } 

Xa 

(OVER) Oe Nas OzPT 

NOTE — Where replies are required original and duphcate copses are to be sent. Pasty receiving memo will note reply on original and wmang the 


duplicate for Gag An addinonal taaue copy may be made and held unt! reply  recerved. 


Fig. 1—Form of laboratory report used in E. R. Thomas plant to 
assure precision 


If instead of a laboratory, rule of thumb methods have to be 
relied upon, it follows that the materials purchased will be up to 
the standard of the furnisher thereof and it may be that this 
standard will be lower than the aspirations of the purchaser. 

If the designer of an automobile or parts locks himself up in 
a room; fails to take heed of the progress being made around 
him; inveigles himself into the belief that he has a monopoly of 
brains, and endeavors to purchase all the “cardinal virtues” in 
the simple process of paying workmen $15 per week to do his 
bidding—it is not supposable that the automobiles, if such they 
may be called, will compare favorably with the class designed 
and built after the undertaking has had the advantage of the 
enlightenment emanating from associated engineers, who, in 


turn, must satisfy the business establishment in all essential par- 
ticulars. 


INDIVIDUALITY IS NOT STIFLED IN THE PROCESS 

The willing horse, the genius, and the innovator, all repre- 
senting the graces of the engineering office, will still be there, 
and they, being irrepressible, will chafe in gear until their 
claims of better things find a safe abiding place in the maw of 
the management, and it is not likely that a real improvement 
can be resisted for long. In combining effort, it is possible 
to see advantage, especially when reference is had to innovations, 
for by this very association the members are enabled to keep 
abreast of the situation; feel the pulse of the supporters; deter- 
mine merit, and ascertain the best way to launch a new idea. 
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In view of the close association of the exhibitors (the Asso- 
ciation of Licensed Automobile Manufacturers), and in con- 
nection with a comprehensive discussion of the automobiles, as 
they will appear in Madison Square Garden, New York, it will 
be more to the point to review methods in vogue in the shops, 
taking an example 
here and _ there, 
rather than to write 
about some one 
shop. In this way, 
there can be pre- 
sented a “birdseye 
view,” reflecting, in 
measure, the inher- 
ent qualities of the 
products as a whole, 
leaving it to pur- 
chasers to ascertain 
for themselves the 
particular points of 
merit in the respec- 
tive cars which ap- 
peal most to them. 


SOME EVIDENCES 
In order to fully 
appreciate the ad- our vaave. 
vantages of associa- Fig. 3—Plan contrived to test mufflers on 
tion, it will be nec- the road under regular conditions of service 
essary to illustrate clearly the points to be made. Table I affords 
enlightenment as to the front area of radiators as they are 
used on several of the well-known makes of automobiles, this 
data having been compiled in the laboratory of the E. R. Thomas 
Motor Company, Buffalo, N. Y. In order to keep out confusion, 
in this laboratory, all orders are given in writing and answers 
must also be in writing. One is reproduced here in Fig. 1. This 
report, requiring no further explanation, holds information of a 
character which should be noted. It reveals two things to the 
reader, one of which is that the clearance volume in motor cylin- 
ders, unless they are most carefully made, will not be alike in all. 
In addition, the question of pre-ignition is a live matter. 
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EFFECT OF ANNEALING ON SIZES OF CYLINDERS 
In annealing cylinders, in order to relieve strains which are 
likely to reside in them as they come from the foundry, a new 
source of trouble confronts the designer, and in order to ascertain 
the extent of deformation in the annealing process the test, as 


HORSE F”"OWES 
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Fig. 2—Model M Thomas motor which exceeds A.L.A.M. rating as 
the curve shows 
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Fig. 4—Curve showing how curve of back pressure falls away under 
high speed 


here given (see Table Il), was made in the Thomas laboratory. 
A study of the table will disclose considerable variations, and the 
results suggest that annealing must be done before cylinders 
receive the finish bore. This annealing process, as the author 
now sees it, indicates to a degree the extent to which internal 
strains reside in cylinders as they come from the foundry. If this 
is so, annealing is necessary for the best results, it being proper, 
apparently, to choose the propitious time for the process. 


THOMAS MODEL ‘‘*M’? MOTOR PERFORMANCE 

Perhaps there is no better illustration of the value of exact 
methods than that of the curve of performance of the Mdoel “M” 
Thomas motor, in which, as the curve Fig. 2 shows, the power of 
the motor, which is a “six,” exceeds the A.L.A.M. rating at 
all points in the speed range between 400 and 1,500 revolutions per 
minute. The same curve also shows an upward tendency from 
1,400 to beyond 1,500 revolutions, and it would be interesting to 
have the results of a further investigation of this phase of the 
test; perhaps the results may be had at some later date, when the 
carbureter problem is followed to its ultimate conclusion, it being 
the case, in all probability, that the change noted (in the curve) 
is one involving carburetion. 


INVESTIGATING BACK PRESSURE IN MUFFLERS 
If a pound per square inch is equal and opposite to a pound per 
square inch of back pressure, this back pressure, due to the use 
of a muffler, is a very serious matter, and the Thomas company, 
appreciating this, investigated quite a number of mufflers for the 
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Fig. 5—Curve of back pressure when an inefficient muffler was sub- 
stituted for that of Fig. 4 


purpose of finding a solution to the difficulty. One very inter- 
esting test, made with a car on the road, required the use of an 
equipment, a diagram of which'is given as Fig 3, and the report 
of the engineer who conducted the test: 


TEST OF A REED EJECTOR MUFFLER 


“This special Reed ejector muffler has been used on all the K 
cars since August. One of the load test cars was fitted with a 
small pressure tank.and manometer, as shown in Fig. 3, and in the 
top of the body of the muffler cutout a small hole was drilled and 
tapped for 1-8-inch pipe union. A 5-16-inch O. D. copper tube 
was used to connect the muffler to the tank. Proper valves were 
provided, as shown, and the manometer mounted vertically on 
the dash. Mercury was used as a means of measuring the pres- 
sure, the manometer back being calibrated to read inches. The 
object of using the tank was to act as a reservoir until the pres- 
sure could be measured. The car was equipped with a Warner 
100-miles-per-hour speedometer. The throttle quadrant was grad- 
uated into eight divisions so as to form an index of throttle 
openings. 

“The tests were made near Williamsville. With a given throttle 
opening when the car had arrived at a certain speed and had re- 
mained so from 30 
to 40 seconds, the 
valve was turned 
off, thus entrap- 
ping the gas in the 
tank at the same 
pressure that had 
previously existed 
in the exhaust 
chamber during 
test. The car was 
then brought to a 
stop and reading 
of the manometer 
taken. The differ- 
ent speeds with 
constant throttle 
opening were ob- 
tained by either 
running the car 
uphill] or holding 
it down with the 
brakes. Tests were 
made at every 
eighth until full 
throttle was 
reached. Similar 
tests were made 
with the muffler cutout to bring out the difference in performance.” 

As one of mercury equals 0.49 pound per square inch, then, 
by multiplying the manometer reading by this factor, we reduce 
to pounds per square inch. 

From the data obtained curves were drawn, and it will be seen 
that the back pressure depends upon the throttle opening (i.e., 
the amount of gas passing) as well as upon the velocity. Fig. 4 
shows that 73 miles per hour for 3-4 opening, the curve rounds 
over. At this speed the car was running downhill. The engine 
speed was so high that the combustion was imperfect, thus pro- 
ducing less exhaust pressure. 

The car was driven on high gear during tests: 

Bevel pinion on main drive shaft 
Bevel gear on jackshaft 
Drive sprockets ........ pp esed have heasvuses -30 teeth. 
Driven sprockets 
which makes the gear ratio 2.4 to 1. 
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Fig. 6—Diagram devised to show how pis- 
tons deform when pressure is applied 


atte 


Le ———- == 








“It will be noticed that the first position for curves, 1-8, 1-4 and 
3-8, are low, which would bring the intersection of the curve with 
the speed axis at a point before zero. As to whether this is cor- 
rect or not, cannot be determined without further testing. 

“With the muffler cutout data obtained curves have been plotted 
and a curve showing in a very general way the increase of back 
pressure with increase of speed due to opening the throttle on 
the level.” 

MUFFLER DEPRESSES POWER DELIVERY 

By conducting a series of experiments on various types of 
mufflers in connection with a Thomas motor, it developed that 
power is materially reduced if the muffler offers much back pres- 
sure, and Fig. 5 is a curve of results of one of these experiments 
made by using a somewhat inefficient muffler for the purpose. 
Fig. 2 was given to prove that Thomas results are better than 
A.L.A.M. ratings, whereas Fig. 5 presents contrary evidence in 
that the power delivered by the particular motor used in this test 
fell well below the A.L.A.M. rating when the back pressure due to 
the muffler used was increased, whereas the Reed ejector muffler 
regularly used in Thomas work offered no such resistance to 
the flow of the exhaust. 

Table III, which is given in this article, shows some of the 
series of readings taken in the road test, from which the curve 
Fig. 4 was plotted. This series of data will help materially in the 
process of following up the test, especially if the reader is not 
skilled in such reading diagrams as Fig. 4. 

PISTON DEFORMATION UNDER LOAD CONDITIONS 

Considering perfection of design of automobile motors the end 
is not as yet, and this is to be looked upon as a hopeful sign 
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rather than with a despairing eye. In order, however, to advance 
the work, facilities, inclination, and time in which to accomplish 
the tedious tasks must be available. As an indication of the 
underlying situation, refer to Fig. 6, which shows, theoretically, 
and in an accentuated manner, how pistons do deform in service, 
and, as to the extent of this deformation, it is enough to examine 
Table IV, connected with the report of the test, in conjunction 
with the report of J. M. L. Howe, of the E. R. Thomas staff, as 
follows: 
HOWE REPORT OF PISTON DEFORMATION 


The idea in this test was to determine under various loads the 
distortion of the piston from a true cylindrical form. A straight 
ground piston of .003 clearance was used and measurements 
taken as follows, both at an angle and parallel to the piston pin of 
the four bridges, and space between clearance and fourth bridge. 
The lower portion of the piston was measured in two places, i.¢., 
near the top and near the web. Wristpin clearance groove is 
I-2 inch. 

A wristpin and straight connecting rod were used. Then the 
crankshaft bushing on the rod (a short piece of shafting) was 
slipped and box tightened up. The piston and rod were next put 
under a 30-ton hydraulic press, the piston being up and a piece 
of blotting paper being interposed between the piston head and 
the plunger. The shafting was supported by two V blocks. Care 
was taken that the axis of the combined piston and rod coincided 
with that of the plunger. This is a fine illustration of the 
futility of theorizing in a garret and building on paper; it takes 
facilities, experience and persistence if the product is to be 
thoroughly good in every way. 
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Fig. 7—Chart contrived for convenience in testing motors, showing horsepower at various speeds and brake loads 








SHEET NO.2 
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Indicated Horse Power 
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Mean Effective Pressure, Pounds per Sq. Inch 


LH.P.= 


p= M.E.P.in Kg. per Sq. Cm. when divided by 
14,224 (Ratio of 1 Pound per Sq. In. to Kg. per Sq. 
l= Stroko in Feet 
a= Area of Piston in Square Inches 
n= R.P.M. 
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Fig. 8—Chart contrived to show mean effective pressure under different loads as measured in indicated horsepower 


The claim is frequently made that a piston is lighter than all 
others; it is ribbed, or it is without ribs, and that the fit is with- 
in some fraction of a thousandth of an inch. If the ribs are not 
properly placed, or if the walls are not suitably designed, there 
is every likelihood that warping will be far in excess of any 
allowed fit allowance and the piston will stick in the cylinder 
every time it reaches the top. of the stroke, in which event the 
result will be disastrous, and it is in this way that many of 
the failures of the past can be readily traced. There are divers 
points of this character to be settled in connection with proper 
designing, and it is a serious question if the work can be prop- 


erly done in the absence of tools devised for the purpose and in 
the hands of men of proven competence. 

A weight of two tons was applied and piston measured up while 
under pressure. This gives the maximum explosion load approx- 


imately as from the manograph cards on the “L” motor. The 
maximum explosive force was from 375-400 pounds to square inch 
of piston area. 
Pm x A = force of piston. 
= 400 x 3.6257 x .7854. 
= 4,140 pounds. 
= approximately 2 tons. 





RUNS AT MAXIMUM H.P. 
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Thermal Efficiency % 


2 84 SRC 
Pounds of Gasoline per 1000 Revolutions 





The results are shown on the data sheet. 
It will be noticed that the cylindrical form 
of the piston is changed to an ellipse with 
the major axis parallel to the piston pin, or, 
in other words, the axis of the piston pin 
and the major axis of the ellipse lie in the 
same plane for above pin. The greatest de- 
formation of decreased diameter occurs at 
portion between fourth bridge and wristpin 
clearance. The positive deformation lessens 
from here to top of piston. In space below 
clearance the deformation is slightly negative 
and the axis of the deformation has swung 
to one side slightly, but at portion near web 
the axis again assumes parallelism. 

Next, a load of 5 tons was applied and 
measurements taken. These measurements 
show the characteristic distribution as previ- 








Fig. 9—Curve of thermal efficiency with a motor running at maximum load in horse- 
power and a speed of 1,000 revolutions per minute 


ously given, but are increased about directly 
proportional to the load, i.¢., 2 to 5. 








The pressure was next carried up until the 
connecting rod collapsed, as shown. The 
pressure was approximately 7 tons, which gives 
a factor of safety of 31-2. The rod failed at 
what is known as the “square”-ended column 
failure,” which means that the two ends were 
fixed in contrast to a pin-ended column. The 
connecting rod, if it had failed in a plane at 
right angles to the piston pin, would have 
failed in a “pin-ended column.” It is a peculiar 
fact that the square-ended column is four times 
as strong as a pin-ended one. The failure in 
actual practice, if these excessive pressures 
were used, might lie in a plane at right angles 
to the present failure, due to the whipping 
or inertia forces which are added to the 
piston load. 

The permanent deformation of the piston | 
is given. It will be noticed that the major | 
axis now runs at right angles to the pin. 
On taking the wrist pin out it was found to 
be bowed upwards approximately .o2 inch. 
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The wrist pin is made of 3-4-inch x 3-16-inch 
wall steel tubing, 3 7-16 inches long, hardened 
and ground down to .7192 inch. 

For a theoretical consideration on strength of wrist pin, the 
custom is to treat it as a beam held at both ends and loaded 
at the middle instead of by a uniform load. The reason for the 
deformation is shown by the following sketch. As the piston 
pin bends, the walls of the piston, being very light, are forced 
outwards, and the walls below the pin inwards. As tests have 
been made on the heating of the “L” cylinder and piston, and 
these tests have shown that there is no appreciable deformation, 
the cause of scoring is due to weakness of the wrist pin. 

Proper webbing in plane at right angles and perpendicular to 
pin across head and following down to bosses would greatly de- 
crease deformation. 

Ae WITHIN THE PIERCE-ARROW LABORATORY 

While there is a certain similarity between the laboratories in 
the several automobile plants, it remains that severally specialized 
methods prevail in them to a vast extent. As to these methods 
much depends upon the progress previously made and there is 
something to be attached to the objects sought. Characteristic 
of the line of investigation conducted in the Pierce laboratory, 
or in connection therewith, is the system of motor investigations 
pursued for the express purpose of ascertaining the exact facts 
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Fig. 11—Series of curves showing performanc 
e at differen 1 
valve adjustments and effect on thermal “aaa — 


Fig. 10—Curve showing fuel per delivered horsepower and total fuel used under 


different conditions of power 


in relation to fuel economy, power of range and flexibility. 

Referring to Fig. 7, which is a curve plotted to show horse- 
power on the Prony brake, it will be observed that by a series 
of diagonal lines, each one of which represents some one speed 
of the motor, they, in conjuriction with ordinates reading “net 
brake load in pounds” and “abscissa,” afford a means for deter- 
mining the horsepower of the motor at any one of the respective 
speeds when the net brake load in pounds is known. Referring 
again to the figure and to a net load of 90 pounds, the point of 
intersection of the speed diagonal representing 1,100 revolutions 
per minute is at the abscissa line representing 60 horsepower. In 
other words, if the motor during test shows a pull of 90 pounds 
on the brake arm when the speed of the crankshaft is 1,100 
revolutions per minute, the motor will be delivering 60 actual 
horsepower. By proceeding as above for any other pull in pounds 
at any other speed the actual horsepower delivered may be de- 
termined quickly and without calculation, the chart being suffi- 
ciently extended to cover the whole range of performance for 
any motor. 

When a manograph is used for the purpose of investigating 
the condition of the motor, the manograph readings, suitably 
interpreted, may be resolved into indicated horsepower. How- 
ever, this information is of small value in the absence of more 
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Fig. 12—Thermal efficiency under different conditions of carburetion 
and for different conditions of power 
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Fig. 13—Tire-testing machine as used in the Woods plant at Chi- 
cago for testing out tires 


or less exact knowledge of the pumping losses in a motor. Figure 
8 was contrived for convenience in testing Peerless motors. This 
chart will give, at a glance, the mean effective pressure in pounds 
per square inch, provided the indicated horsepower is known and 
by considering the speed of the motor at which the power may 
have been developed. The diagonal lines represent crankshaft 
speeds and the abscissa are given in terms of horsepower so that 
the mean effective pressure will be found as ordinates in the 
chart. Taking 40 horsepower for illustration, and following out 
to the point of intersection of the diagonal line representing 1,250 
revolutions per minute, it will be found that the ordinate has a 
value of 440 which is given as mean effective pressure in pounds 
per square inch. 

High Thermal Efficiency Ascertained—Perhaps Fig. 9 will 
show a condition which is beyond the belief of the old time en- 
gineer, who may not have followed closely investigations which 
were conducted by automobile engineers within the last ten years. 
As the chart shows, the curve of therm] efficiency, under condi- 
tions of maximum power for the particular motor, is maximum 
at 20 per cent. with the gasoline consumption at about .326 pound 


SS a a 


per 1,000 revolutions of the crankshaft. This thermal efficiency 
was unheard of in any other type of power-delivering machine 
and was not approached in internal combustion motors until re- 
finements were made in automobile types—unless it be remem- 
bered that the Diesel type of internal combustion motor has 
delivered some noteworthy results. 

Since the motor in this test was run at maximum power, it 
follows that the thermal efficiency varied with the gasoline con- 
sumption, bringing out very clearly the information which should 
be of the most use to the average autoist, i.e., that there is only 
one right mixture, and that fuel economy is maximum when the 
motor is delivering its best power. This curve gives a wide range 
of fuel consumption, showing that the thermal efficiency fell to 
the low level of 141-2 per cent. when the fuel consumption was 
.532 pound per 1,000 revolutions; the thermal efficiency fell away 
as the amount of fuel used decreased below .325 pound per 1,000 
revolutions and a decrease in thermal efficiency when the fuel is 
in excess or if the mixture is weak. 

Relation of Gasoline Used to Fuel Economy—lIn still 
another test conducted on the same Pierce motor the data when 
tabulated and then plotted on a curve as shown in Fig. 10, brought 
out some interesting points involving the relation of the total 
fuel used to the gasoline per horsepower. The curved line in 
this chart reads “pounds of gasoline per delivered horsepower” 
and the amount of gasoline used decreased as the power of the 
motor increased, so that, considering a constant speed of 1,250 
revolutions per minute, the least amount of fuel per horsepower 
was found when the power increased beyond 35 horsepower. 
The straight line in the curve shows that the gasoline consump- 
tion increased as the power of the motor increased. This is as 
it should be, but the point is made here in effect that the posi- 
tion of the diagonal line in the curve is very materially influenced 
by the decreasing rate of fuel consumption with increasing power. 

Influence of Carburetor Needle Valve—Before departing 
from this phase of the subject, it will be the purpose here to 
reflect something more which can be construed as having a prac- 
tical value to the average autoist. A needle valve when placed 
in the nozzle of a carburetor is there for the purpose of regulat- 
ing the flow of gasoline. Through its agency the mixture can 
be made rich or lean at will. It frequently transpires that autoists 
find themselves in deep water after making a needle valve adj ust- 
ment. They probably fail to appreciate just what it means to 
alter the relation of gasoline to air. 











Fig. 14—Presents a set of records from the Woods tire-testing machine, giving information as to 


contact area under different conditions 





Furthermore, it has been found that 
mere discussion falls short of the 
necessary explanation. 

Fig. 11 shows variations in ther- 
mal efficiency, in view of variations 
in power, considering different po- 
sitions of the needle in the nozzle 
of the carburetor. The several needle 
valve adjustments are referred to in 
degrees. To be explicit, the needle 
was turned 360, 540, or to other po- 
sitions as stated in degrees, and a 
curve of performance is given for 
each of the needle positions. The 
best performance noted in Fig. 11 is 
for the opening given as 350 degrees. 
The thermal efficiency resulting from 
the test was maximum at 30 horse- 
power of the motor. With the 360 
degree position of the needle the 
performance was that which would 
indicate a condition of easy stalling 
of a motor in the hands of the aver- 
age autoist; the motor with this 
adjustment would deliver a little 
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more power at the lower range due to an enriched mixture, but 
the thermal efficiency falls away rapidly with increasing power 
and drops to substantially two-thirds of its best value, between 
25 and 30 horsepower. 

It has been shown that the power changes with the thermal 
efficiency and that the thermal efficiency as shown in Fig. 11, with 
the 360-degree needle valve adjustment would be, in all prob- 
ability, attended by a change in power. Referring to Fig. 12, 
a means is at once afforded for checking the relations of thermal 
efficiency to power for different adjustments of the needle valve. 

The information thus far afforded in connection with Pierce 
work is sufficient to indicate, in part, the extent to which matters 
of this sort are pursued in the well-equipped establishments 
devoted to the manufacture of automobiles. : 


TIRE PROBLEMS INTELLIGENTLY COPED WITH 


Experimental investigations in wide extent have been carried 
on in several establishments. In view of this, it is a little 
difficult to sort out a few of them which can be included in a 
limited talk on the subject. Consequently it will be the idea 
here to “touch and go,” as it were, for the purpose of presenting 
a widely diversified situation. Fig. 13, for illustration, presents 
a tire-testing machine, devised by F. J. Newman, Chief Engineer 
of the Woods Electric Vehicle Company, Chicago, used by the 





Fig. 15—Curve showing the tire loss in watts under differing load 
conditions 


company for the purpose of determining tire losses and life. 
In this machine the tire to be tested Tz is mounted upon its 
wheel Wz and presses against a wooden wheel Wz. The wheel 
Tz is mounted on a shaft.and a pulley, Pr, being mounted on 
the same shaft, is driven by a belt Br which takes its power 
from the pulley P2, the same having connection with an.electric 
motor which is the source of power. On the same shaft with 


the wheel W2 a brake drum B2 is placed and brake shoes B - 


and Bq are arranged to fit over and be clamped against the drum 
B2, so that the Arm Ar measures the force of the twisting mo- 


ment which will be exerted through the brake drum Bz, which"? 
force is interpreted in pounds on the platform of the scales Si. 


Since the wheel Wz, on which the tire Tr is placed, is pro- 
vided with an adjustment in order to vary the distance between 
the tire and the drum W2, it is possible to increase or decrease 
at will the force which will be exerted between the tire’ Tr and 
the drum Wz. Since the tire Tr is driven by the belt Br, over 
the pulley Pz, the drum W2 must be rotated by traction against 
the tire Tz. The amount of the traction will therefore be 
registered on the scales $1, through the brake arm Az and varied 
by altering the clamping of the brake shoes B3 and Bg against 

By painting the surface of the wheel W2 and pressing the tire 





Fig. 16—Curve interpreting data as procured in connection with 
tests made on tires at the Woods plant 

T1 against the painted periphery of the wheel, it is possible to 
measure the area of contact of the tire being tested, since a 
piece of paper slipped in between will receive paint over the 
surfaces of contact and make a permanent record—which record 
will be characteristic of any particular tire under a given condi- 
tion of inflation and for a given pressure. Since it is not the 
purpose at this time to reach conclusions in relation to tests of 
this character, it will be sufficient for the present purpose to 
reproduce tire contact records as shown in Fig. 14, A, B, C, D 
and E, they representing tires as follows: 

(A) Represents an endless solid tire showing 6.8 square inches 
area of contact. 

(B) Represents an endless solid tire, showing 7.1 square inches 
area of contact. , 

(C) Represents an endless solid tire, showing 8 square inches 
area of contact. 

(D) Represents an endless solid tire, showing 8.5 square inches 
area of contact. 

(E) Represents an endless solid tire, showing 5.65 square inches 
area of contact. 

It will be seen that the performance, when reference is had to 
tires from the point of view of life and energy consumed, will 
not be the same when all of the tires do not flatten the same 
amount under a given load and other equal conditions of the 
tire on the periphery of the brake drum B2. 





Fig. 17—A showing of instruments of precision required in the 
‘ manufacture of high-grade automobiles 











Testing machine 
offers a wide 
opportunity in 
the process of 
investigation. 
Considering the 
possible varia- 
tions in materi- 
als and under 
different phys- 
ical conditions, 
it affords a 
means for de- 
termining the 
tractive coeffi- 
cient for the re- 
spective shapes. 

Fig. 15 is a 
curve plotted to 
show the losses 
in watts under 
different loads considering differences in tires. There is a mar- 
velous variation in the losses between the several tires. For illus- 
tration: The Palmer web tire on a 34-inch wheel under a load of 
900 pounds shows a loss of 212 watts at 185 revolutions per min- 
ute; a cheap tire under a load of only 700 pounds shows a loss of 
666 watts going at the same speed and considering the same 
diameter of tire; a special solid tire which was established as to 
its composition, after experimenting under a load of 700 pounds, 
on a 38-inch wheel showed a loss of only 238 watts, the speed 
being 185 revolutions per minute. 

Referring to Fig. 16, an opportunity is afforded to observe the 
performance of solid tires as used in electrics, made under a wide 
range of loading in pounds on the wheel-bearing area, in square 
inches, depression in inches, and the product as given in terms of 
“product of bearing area and depression.” This product has a 
certain value, in that it shows a diagonal line which is not parallel 
to the line of depression or that of the bearing area, but note 
that the lines representing bearing area and depression under 
changing loads are very nearly parallel. A long story is probably 
hidden away in the data obtainable on testing tires in this way. 
Some of it may be given in the future, when time and space are 
more favorable. For the present it will be enough to reflect 
the radius of possibilities by quoting from Mr. Newman: 

“The process of testing a tire consists in delivering to the wheel 
which is equipped with the tire a certain amount of power at a 
given speed and measuring the amount of this power which the 
wheel and its tire delivers to the revolving drum. 





Fig. 
showing views at high magnification. 


18—Micro-photogram of malleable iron 


Fig. 20—A scattering of measuring instruments of the fixed order, as plug and ring gauges used by workmen in the shop 
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“The difference between the power delivered to the tire and 
the power which the tire delivers to the drum is the power which 
is used up in internal or molecular friction within the tire. By 
varying such conditions as pressure on the tire, speed, torque 
transmitted, data can be obtained from which curves can be 
plotted showing the relation of internal tire friction to various 
external conditions. 

“In the actual process of testing a tire, the wheel upon which it 
is mounted is withdrawn from contact with the drum and a 
Prony brake is mounted upon the shaft which supports the wheel 
and its tire. By means of this Prony brake the electric motor 
can be made to deliver the determined amount of power to the 
wheel shaft at the proper speed, and the input to the motor is 
then measured in amperes and volts by means of instruments 
inserted in the motor circuit.” 

INSTRUMENTS OF PRECISION FOR EXPLORATIONS 

In a well-equipped laboratory, such as that of the Woods, the 

wide range of work which has to be done demands the use of 





Fig. 19—Showing temperature performance of steel when it is being 
heated and when it cools off 


a considerable equipment. Fig. 17 will give a fair idea of this: 
(A) A metallurgical microscope with a camera. 
(B) A “Shore Sclerescope” with which harness test are made. 
(C) A mille-voltmeter connected to a pyrometer couple in elec- 
tric furnace. 
(D) A “Turner-Landgraf” alternate impact machine. 
(E) A group of electrical measuring instruments. 
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The metallurgical microscope permits the investigator to view 
specimens at from 100 to 1,200 diameters, thus bringing out the 
structural peculiarities. In steel in particular, it is possible to 
note if the metal is in the one or the other of the carbon states 
and the degrees of crystallization. When it is desired to make 
a record of a view through a microscope, the camera is brought 
into play. Fig. 18 is just such a view which was taken in connec- 
tion with Mr. Newman’s investigations in this case of malleable 
iron. the data governing the photo-microgram being as follows: 

(A) Center of malleable casting, fully malleable. 

(B) 2-3-inch projection. 

(C)1-inch eye piece. 

(D) Etched 20 sec. 5 per cent nitric acid solution of alcohol. 

(E) Seed process plates. 

The time was when fabricators of steel had a monopoly of 
information in relation to the lack of qualities of their wares. 
This time has drifted into history. It did not take ten years of 
automobile building to bring out the fact that a kinetic machine 
such as an automobile demands qualities which do not reside in 
cast iron, yellow brass and Bessemer bars. Automobile engineers 
when they realized the condition which undoubtedly did exist on 





Fig. 21—Dynamo electric machine directly connected to a gasoline 
motor as used in charging batteries and other work 


the marks of steel, then took time by the forelock, equipped 
their plants to make tests for themselves, and dictated quality 
where once it seemed to exist as a vague dream and nothing more. 

Fig. 19 is a curve which was plotted in the 





Fig. 22—Characteristic of dynamo performance, presenting evi- 
dences of great value of graphic methods 


skilled manipulator it tells a story most necessary to know, if 
heat treatment work is to be done intelligently and if the results 
are to be on a predetermined basis. In the well-equipped plant, 
then, as compared with haphazard establishments, things go by 
direction, and enforced co-operation is the order of the day. 


FIXED GAUGES ADVANTAGEOUS IN THE SHOP 

The system of go-gauges as manufactured by Brown & Sharp 
and other makers of instruments of precision are probably quite 
well understood in a general way, and yet it remained for estab- 
lishments like the Cadillac Motor Car Company, Detroit, to bring 
the system to the highest state of perfection, producing exact 
work, invariably without excessive augmenting cost. 

By way of illustration, in the Cadillac plant this system of 
go-gauges is utilized in a secondary way—that is to say, a system 
of master plug and ring gauges are kept in the tool room, they 
being precise as to dimensions and sufficient in range to cover 
every measurement required to be made in connection with the 
building of Cadillac automobiles. In the shop, each workman is 
provided with plug and ring gauges which are precisely sized 
to measure the very operations the workman is required to per- 
form, and all that he has to know is that the gauge will or 
will not go. A plug gauge in this system takes advantage of the 





Woods laboratory, showing the temperatures 100 
of heating and cooling of Krupp chrome 
nickel steel, of the brand known as E. F. 600, 
as used in certain parts of great responsibility, | 
as spindles, etc., in connection with Woods 
electrics. The chemical composition of this | 
steel may be stated substantially as follows, | 
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The curve is interesting in that it shows “ 
the temperature at which a lag occurs, both 
in heating and cooling. This information, 
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in itself, serves no useful purpose, but to the Fig. 23—Curve showing volumetric efficiency under different conditions of power and 
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of a Pierce motor 
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allowable limits of variation in that one end of the gauge is 
just a little too big for the right-sized hole, so that it will not 
go, and the other end of the gauge is as much smaller as the 
limit of tolerance fixed for the work indicated. If the work is 
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30 H.P. AT 1250 R.P.M. 25 K. 
Fig. 25—Manograph card from the six cylinders of a Pierce taken 
at 1,250 revolutions per minute. 








ground to the right size the gauge will go. If the work is a 
shaft or other part to be measured over its diameter, ring go- 
gauges supplant plug go-gauges. The accuracy thus arrived at 
in the hands of men of sufficient caliber is made possible by the 
go-gauges, and the gauges of course are as accurate as the com- 
pany cares to have them. ‘Interchangeability does not demand a 
neat fit of parts, but it does indicate narrow limits of tolerance. 
Fig. 20 represents an assortment of gauges of this character, they 
being but a few of the many in common use. 

Disjointed facts in the abstract rarely ever afford insight into 
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Fig. 24—Chart plotted to asteg out performance of cooling water 
under different conditions of power and speed 


the workings of an intricate situation sufficient to satisfy the 
ends to be met. When all the facts which are known are pre- 
sented in graphic form they take on the characteristics of a bird’s- 
eye view and the unknown quantities may then be estimated 
within reasonable limits of certainty. 

In order to better understand the value of a graphic presenta- 
tion Fig. 21 is offered. This represents a dynamo electric ma- 
chine, directly connected to a gasoline motor as manufactured 
by the General Electric Company at the Schenectady plant. It 
is of the same type used for lighting, the charging of storage 
batteries and kindred work. 

The dynamo has an output of 25 kilowatts, as normally rated. 


“It may be overloaded to the point known as 11-4 load for a 


specific period of time. When the dynamo is delivering its full 
load the gasoline motor must deliver nearly 42 actual horse- 
power, and, as the illustration indicates, the motor has all the 
ear marks of automobile motors, with the exception, of course, 
that the base is shaped to stand on a foundation rather than to 
be cradled in a chassis frame as in automobile work. 

Illustrating the utility of the graphic method of arriving at 
and recording engineering data, Fig. 22 is afforded, it being a 
presentation of the characteristics of the 25-kilowatt generator 
set as shown in Fig. 21. In making the test the engineer in 
charge used gasoline, the specific gravity of which was 68 de- 
grees Baumé, at 60 degrees Fahrenheit, and it was found by 
test that one pint of the gasoline contained 16,120 British thermal 
units of heat (B. T. U.). 

The columns of figures to the left on the chart fix the valves 
of abscissa, first in pints per horsepower hour of the gasoline 
used; second, in terms of thermal efficiency (per cent). The 
values of ordinates, reading from the bottom up, are first, in 
terms of brake horsepower required to drive the generator under 
the several conditions of load; second, the output of the genera- 
tor in kilowatts, measured at the terminals of the same, and third, 
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the energy actually delivered at the switchboard as measured 
in kilowatts. : 

With this chart available, it is possible to see at a glance the 
relative performance of the generator under varying conditions. 
For illustration, referring to curve IV and at 3-4 load, the thermal 
efficiency is 13 per cent (slightly under) which is found by follow- 
ing up the ordinate representing 3-4 load to the point of intersec- 
tion of the curve IV with the abscissa which has the value of 12.9 
(very nearly 13 per cent). This curve shows that the thermal effi- 
ciency increases as the load becoming a maximum at a point just 
beyond full load, and holding stationary thereafter. The thermal 
efficiency is of course very low for everything under 1-4 load, it 
being about 7.8 per cent at that point. This value 7.8 for the ther- 
mal efficiency at 1-4 load is relatively very good, it being about 
the maximum thermal efficiency for the average high-speed slide- 
valve steam engine. Granting this, it follows that the thermal 
efficiency in internal combustion motors at anything above 1-4 
load increase very rapidly above the average thermal efficiency 
under conditions of average steam practice. 

There is one other point of importance which is clearly shown 
in this graphic presentation. It relates to the gasoline consump- 
tion under the varying conditions of load. Considering the 
power of the gasoline motor in brake horsepower, and utilizing 
curve III, it will be observed that 1.1 pints of gasoline will serve 
for one horsepower hour when the motor is running at full load 
of the generator. This gasoline consumption increases by grad- 
ual increments up to 1.9 pints of gasoline per horsepower hour, 
when the power delivered is that required at 1-4 load of the 
generator. The thermal efficiency falls away with decreasing load 
because the gasoline thus increases. This chart, while it is 
primarily related to this generator set, reflects conditions which 
will be found in gasoline motors in general, and, to a certain 
extent, as they are used in automobile practice, with the excep- 
tion, however, that the better conditions, which obtain in auto- 
mobile work, will reflect a little more favorably and the thermal 
efficiency will be on a little higher plane. 
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SECTION OF MANOGRAPH 











Fig. 27—Section of the manograph used in the testing of the Pierce 
motor under direction of Prof. Rola C. Carpenter 


Unfortunately, the volumetric efficiency is not constant under 
all conditions of load and speed, when reference is had to internal 
combustion motors. In automobile work in particular, both the 
load and the speed vary over the broadest ranges. This volu- 
metric efficiency is graphically represented in Fig. 23, which was 
taken from the Pierce series of tests, and it presents the situation 
very aptly. The volumetric efficiency decreases with increasing 
speed, due to the decreased time which is afforded for the incom- 
ing mixture, and by volumetric efficiency measurements it is pos- 
sible to ascertain when the suction pressure crosses the atmo- 
spheric line. Under different conditions of power when the motor 
is running at 1,000 and 1,250 revolutions per minute respectively, 
the efficiency reaches its maximum of about 88 per cent in this 
particular motor at 30 horsepower for the speed given. 
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COMPRESSION CARDS 10 H.P. AT 1000 R.P.M. 




















Fig. 26—Monograph cards from the six cylinders of a Pierce motor 
running at 1,000 revolutions per minute 
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per minute. This goes to show that motors are 
prone to heat up, perhaps excessively, when the 
load is maximum for the minimum speed. The 
same characteristic is noted at a speed of 800 
revolutions per minute, excepting that the 
changes are not so sudden. Nevertheless the 
temperatttre of cooling water increased per- 
sistently after a run of 16 minutes, whereas at 
1,000 revolutions per minute the temperature 
ceased to increase after 18 minutes. 

4 Autoists before acquiring a fair measure of 
Pressure Disributivg 1 experience frequently have what is termed 
“cooling trouble.” It rather looks to the author 
as if it is in the nature of “heating trouble.” 
This trouble comes primarily for reasons which 
are reflected in the chart Fig. 24, but they are 
accentuated if the motor is run on a retarded 
spark. Under the circumstances, in view of 
the information afforded, it would seem to be 
a good practice to avoid retarding the spark 
in the process of operating the motor at the low 


Atmospheric Cock 


Diaphragm 
Reflecting Mirror 
/ and Actuating 
ram? 
Defleciing 
Prisia 


ie. 
ae 


Are Light 








Fig. 28—Scheme of connecting up the manograph as it was used in the conduct of 


these tests 


Influence of Temperature of Cooling Water—As a further 
illustration of the advantages to be derived from graphic methods 
reference is here made to Fig. 24, in which abscissa are in terms 
of temperature range of cooling water in degrees Fahrenheit; 
ordinates are in terms of time and minutes, and the motor, which 
was a “six,” was run under conditions of maximum horsepower 
at several speeds from 600 to 1,250 revolutions per minute, in- 
clusive. The temperature changed rapidly and violently when 
the motor was run at the low speed, which was 600 revolutions 
































Fig. 29—Card from Purdy manograph, as taken at the Rambler 
plant by the inventor 


speed. Altering the richness of the mixture 
and the quantity thereof (putting it up to the 
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Fig. 30—Row of testing blocks as used at the Rambler plant for 
testing motors 


carburetor) would favorably influence this heating trouble. 


UTILITY OF THE MANOGRAPH CONSIDERED 


On account of the very high speed at which automobile motors 
operate, inertia, lost motion and other imperfections of indi- 
cators in general, renders them wholly unfit for use in determin- 
ing the gas performance in the cylinders. The manograph, as 
an instrument, was contrived with the idea of overcoming these 
troubles, and it possesses certain virtues, among which is prac- 
tically no inertia—this because of the ‘utilization of photographic 
principles, on the theory that a beam of light is substantially 
free from inertia. 

The cards taken by means of the manograph, as it is ordi- 
narily used, look very much like the cards which are taken with 
a steam indicator. Fig. 25 shows the set of cards which were 
taken for the Pierce Company, one from each of the six cyl- 
anders of a Pierce motor, when the same was delivering 30 
horsepower at 1,250 revolutions per minute. The information 
given on the cards is sufficient to make further discussion un- 
necessary at this time, save that it will be of advantage to have 
a set of compression cards from the same motor. This set is 
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given in Fig. 26. They were taken when the motor was operat- 
ing at 1,000 revolutions per minute delivering 30 horsepower. 

The manograph used in this case was the Hospitalier-Carpen- 
tier, and the work was done under the direction of Prof. Rola 
C. Carpenter by graduates of Sibley College, Cornell. The sec- 
tion of the manograph shown in Fig. 27 and the method of con- 
necting up is given in Fig. 28 with sufficient descriptive matter 
appended to satisfy the present situation. 

Purdy Polar Manograph Has Advantages—In view of the 
importance of the subject, mention will be made of the Polar 
type of manograph now used in the Rambler plant of Thos. B. 
Jeffrey & Company, Kenosha, as invented by Frederick Purdy, 
Chief of the Rambler laboratory. This manograph produces a 
card as shown in Fig. 29, in which the beam of light rotates 
and presents a perfect circle at the atmospheric pressure, expand- 
ing as the pressure increases. In determining the pumping losses 
from this card all areas to the left of the center line represent 
losses, while the area of the expansion zone to the right repre- 
sents useful work. It takes a little studying to make one familiar 
with this type of card, but it is entirely free from inertia and 
has other advantages which the author hopes to bring out at an 
early date. 

A. L. A. M. LABORATORY WORK 

In order to bring about a standardized set of conditions, the 
Association of Licensed Automobile Builders maintained what 
was designated as the Mechanical Branch, which was under the 
direction of a committee made up of chief engineers from some 
of the companies, and, having established a laboratory at a con- 
venient point, investigated materials and conditions involved at 
length for the common good. It will be impossible to review the 
workings of the Mechanical Branch further than to briefly 
summarize a part of the result, sufficiently perhaps, to indicate 
the high character of the undertaking, and to enable pur- 
chasers of automobiles to appreciate at least a part of the 
reason why so much progress has been made in so short a 
time. 

Specifications for Gas Engine Lubricants—In view of the 
importance of good lubrication, especially in cylinders of 
motors, investigations were made and the report rendered was 
as follows: 

“Oil for this purpose must be a pure mineral oil, no addi- 
tion or adulterant of any kind being permitted. 

The following characteristics are desired: 

Flash point (as determined in open cup) should not be less 
than 400 degrees Fahrenheit, and the fire test should not be less 
than 450 degrees Fahrenheit. Viscosity as measured at 100 
degrees Fahrenheit, using a Saybolt Viscosimeter, should read 
not over 300 seconds. At other temperatures the viscosity 
should be as follows: 

At 210 degrees Fahrenheit (Saybolt) 40 to 50 seconds. 

At 210 degrees Fahrenheit (Tagliabau) 60 to 75 seconds. 

Specific gravity should indicate between 30 and 32 degrees 
Baumé. 

Residue on evaporation not over 1 per cent. 

According to the recommendation the flash point should be 
the lowest degree at which the vapor ignites and goes out. 

The fire test should be the lowest degree of which the vapor 
ignites and continues to burn. 

The specific gravity may be determined by special hydro- 
meters, or better, by means of a Westphal balance. 

Residuum on Evaporation—This test is of a special nature; 
in a retort (No. 16,384 Bausch & Lomb, or No. 3,873 Eimer & 
Amend) is placed between 40 and 50 grammes of oil carefully 
weighed. This retort is then put over the naked flame of a 
Bunsen burner and heated slowly to the boiling point, con- 
tinuing the heat until all the liquid portion of the oil has passed 
over and out of the retort. The heating is then further con- 





Fig. 31—Testing dynamometer at the Rambler plant contrived to 
test completed automobiles 


tinued by passing the flame over the entire surface of the retort 
in such a manner as to drive off everything possible from the 
body and neck of the retort which can be driven off at an in- 
cipient red heat. This is a temperature at which the glass in 
the retort begins to soften. 

A coke-like residuum will be found in the retort. When 
the retort is cooled, this residuum should be weighed and the 
percentage of residuum, as compared with the original weight 
of the oil, may then be determined. 

Only the best makes of retort will answer for this test, and 
for reliable work it should be made of Jena glass. Even with 
this quality of retort breakages are frequent, and, as a matter 
of fact, the test must be conducted with the greatest care. 





Fig. 32—Method of reporting investigations of steel as made by the 
Hunt laboratory 











* THE ‘A‘L ‘AM: SHOW: 


The Mechanical Branch of the A. L. A. M. fully settled a great 
many of the lubricating controversies for the manufacturers of 
automobiles, and eliminated speculation in so far as they are 
concerned. In the same way, the Mechanical Branch took up 
with the questions of steel, brass, ‘bronze, and babbitt metals, 
fixing the limits within which it is safe to operate, considering 
the materials available or to be had by special heat. 


A.L.A.M. SPECIFICATIONS NO. 3 FOR NICKEL STEEL 
Nickel, 3.00. 

Carbon, 0.20-0.28. 

Silicon. 

Sulphur, 0.04. 

Phosphorus, 0.04. 

Manganese, 0.60-0.90. 


‘ PHYSICAL PROPERTIES REQUIRED 
Tensile strength, 85,000 pounds per square inch. 
Elastic limit, 55,000 pounds per square inch. 
Elongation, 25 per cent. in 2 inches. 

Reduction of area, 50 per cent. 

Condition, annealed. 


PHYSICAL PROPERTIES AFTER HEAT TREATING 
Tensile strength, 100,000 pounds per square inch. 


TABLE I—COMPARATIVE RADIATOR DIMENSIONS 
Area of front 


H.P. A.L.A.M. surface of 
Name Rating Radiator in sq. ft. 
Thomas (K) 72% 4.14 
~ (F) 53 3-33 
- (L) 31% 3.28 
. (G) 184 2.15 
-,  <ee 43% 3.66 
(E) 53 3-74 
Packard 40 3.0 
“ 26 2.56 
Matheson 40 3.10 
Pierce-Arrow 36 2.85 
Rainier (4 cyl.) 3.45 
National 35 3.48 
4 50 4.94 
Haynes 36 2.65 
Royal 42 3.0 
Peerless 38 3.11 
Sept. 1, 1909. 
Note: The front areas, as given, do not tell the whole story. In 


order to be able to ascertain why the respective motors perform 
satisfactorily even though the front areas are not the same, it is 
necessary to investigate the motors, and determine the flame-swept 
surfaces, efficiencies, and depth of radiators, as well as other mat- 
ters. This table tells of one phase of the effort to evolve quality, 
the other phases having been taken up in regular order. 





TABLE I!li—TEST DATA OF REED EJECTOR MUFFLER 
Elastic limit, 70,000 pounds per square inch. m0 | wren 2 
i in 2 inches. £3 Aas 3 
Elongation, 20 per cent. in 2 inc 33 = 2 
Reduction of area, 50 per cent. = $3 $2 S 5 
= f=) - 5 } ne 
TABLE II—CYLINDER ANNEALING TEST AT 400° F. ut 3 a3 J 3 
Measurements Made on Cold Cylinders. Cylinders Hot 15 Min. and a 2 + & 6 s a 
Cold 15 Min. Se Bee eas g S 
Top (Head) Bottom (Open end) o2 sss 2.6 @ = 
Parallel Perpend. Parallel Perpend. Ps sss Bags rm ro 
Cylinder Time to pin to pin to pin to pin * Cink In Out 
I 9:45 3.6240 3.6241 3.6244 3.6248 
10:45 3.6241 3.6240 3.6245 3.6248 35 is 1.8 i .88 Full —_ Level 
II :00 4 > “ s 
? F 6 p 70 8.6 4.21 Down hill 
mien aoe ate satel nes 40 6.8 7 -343 . Up See 
, 5 . 3-33 
4:15 3.6241 3.6240 3.6246 3.6248 5° 
Hot 5:00 3.6350 3.6340 3.6350 3.6350 a 7.6 ay: 3-72 68 i Level 
2 9:45 3.6243 3.6241 3.6249 3.6244 70 8.4 4.11 ; h Down hill , 
10:45 3.6243 3.6240 3.6249 3.6244 45 Z .6 3. 73 % Up hill 
II :00 50 x 4.1 A, 
I :00 3.6247 3.6240 3.6249 3.6245 x 20.8 4-9 % Level 
1:15 9. 4. A, 
4:15 3-6247 3.6240 3.6249 3.6244 63 10.0 4.9 4 7 ieee 
Hot 5:00 3.6360 3.6350 3.6350 3.6350 73 8.4 : % Down hill 
. ‘. 2; 1.27 A, = 
3 9:45 3.6242 3.6246 3.6249 3.6250 74 
* 10:45 3.6243 3.6245 3.6249 3.6248 - 4.6 2.26 % = Level 
11:00 45 5.0 2.45 % ve 
I :00 3.6241 3.6244 3.6249 3.6249 = - 1.0 oa -49 Hs % 
1:15 ; 8 % 1" 
4215 3.6243 3.6244 3.6248 3.6249 55 5.7 -©35 ra 
Hot 5:00 3.6350 3.6350 3.6360 3.6360 rs pe 4 8 ns 
Oct. 16, 1908. L. R. Evans. 65 2.0 .98 % * 
TABLE IV—PISTON DISTORTION TEST 
Between wrist Bottom 
ist bridge 2d bridge 3d _ bridge 4th bridge pin and 4th op eb 
Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen 
to pin to pin to pin to pin to pin to pin to pin 
Readings with no load ever applied to piston. 
Piston straight ground. 
3.6170 3.6170 3.6224 3.6220 3.6223 3.6220 3.6225 3.6220 3.6225 3.6220. 3.6220 3.6220 3.6220 3.6220 


3.6170 3.6170 
3.6170 3.6170 


Readings of diameter with 2-ton load. Practically maximum pressure occurring during operation of engine. 


3-6234 3.6216 3.6263 3.6204 3.6262 3.6192 3.6269 3.6202 3.6210 3.6190 3.6224 3.6175 
3.6232 3.6212 3.6260 3.6200 3.6265 3.6200 3.6265 3.6200 3.6217 3.6185 3.6223 3.6170 
Readings of diameter with 5 ton load. 
3.6245 3.6205 3.6275 3.6185 3.6315 3.6160 3.6310 3.6185 3.6175 3.6155 3.6210 3.6140 
3.6245 3.6210 3.6280 3.6190 3.6320 3.6165 3.6315 6.3190 3.6180 3.6160 3.6205 3.6140 
Pressure of 7 tons applied and rod failed. ; 
Readings of diameter after 7-ton load pressure removed. Permanent set of pistons. 
3.6224 3.6220 3.6227 3.6215 3.6238 3.6216 3.6245 3.6224 3.6203 3.6230 3.6203 3.6243° 
3.6222 3.6220 3.6225 3.6213 3.6236 3.6214 3.6244 3.6223 3.6203 3.6230 3.6200 3.6243 
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ISTORY as it relates to electric vehicles presents a long 
series of efforts undertaken in the process of bringing the 
storage battery up to its present state of efficiency. The elec- 
trical equipment in general was substantially protected, even 
before the electric vehicle became a serious undertaking, but the 
battery situation retarded progress for a number of years, not 
so much due to inherent lack of ability of the storage battery as 


























Fig. 1—Lemoine type of steering knuckle with Timken roller 
bearings and a ball thrust 


a type, but to lack of training of the men who were required to 
handle an electrochemical equipment, they not being possessors 
of sufficient knowledge of this highly technical character. 


ELECTRIC VEHICLES MECHANICALLY CONSIDERED 


In a general way, the running gear of an electric vehicle differs 
but slightly from the same class of gear, as it obtains in gaso- 
line automobile tactics. The wheelbase is generally shorter in 
the electric vehicle, the center of gravity is probably a little lower, 
and the chassis frame is frequently dispensed with, the body 
serving adequately for the intended purpose. This being of wood 
has the virtue of resisting the fumes of acid. The acid fumes 
come, of course, from the battery during the charging period, 
owing to the presence of sulphuric acid in the electrolyte, the 
specific gravity of which is about 25 degrees Baumé. 


Barring the structural features in electric vehicles, which are 


brought about to considerations as above, the whole mechanical 
situation is one which can be treated in a rational way, and in the 
cars which will be on exhibition they present normal features, 
differing in a schematic way, so that they may be subdivided in 
classes as follows: 

(A) Side chain drive types as exemplified in the Woods elec- 
tric vehicle. 

(B) Worm drive, of which the Babcock is a fine example. 

(C) Shaft drive as presented in the Baker. 

(D) Silent chain drive as exemplified in the Studebaker, De- 
troit Electric, Waverley, Rausch & Lang, Columbia, Bailey and 
others. 

Next to the electrical features which influence the mechanical 
structure in these vehicles, it is very likely that for the rest, 
modern drop forgings, steel pressings and anti-friction bearings, 
are representative of the very best practice. The front axles 
are pretty generally of the eye section, made in one piece, and 
while Lemoine, Elliott and the other staridard types of knuckles 
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are used, they more often than not have a ball thrust bearing to 
carry the load. The wheels roll on annular types of bearings in 
some cases, Timken roller bearings in others, and cup and cone 
bearings to some extent. 

Rear axles are fairly well divided between side chain drives 
and live types. Taking the side chain drives, and using the 
Woods type as an illustration, the point will be made that the 
sprocket chains are rendered noiseless by using the best class 
of chains over accurately cut sprockets, and with means for 
maintaining precision of alignment and distance. Referring to 
the live types of axles, numerous of the examples are equipped 
with full floating types of jack shafts, and the driving jaws are 
especially large and particularly well fitted. In this class of work, 
in view of the desire of mileage without heavy drafts on the 
battery, it is this precision of mechanical fit and well executed 
detail at every point which indicates the way to prime success. 

SPRING SUSPENSION AND RIDING QUALITIES 

In view of the weight of battery which has to be carried, fre- 
quently reaching at least 2000 pounds, referring of course to the 
most pretentious types of electric vehicles, the spring suspension 
must be most carefully thought out, and the character to be 


determined of material and workmanship incorporated in the 


springs taxes the ingenuity of the most expert spring makers. 
In this type of car platform types of springs are much in vogue, 
they have the requisite characteristics, and the further effort is 
by way of utilizing a sufficient mass of suitable material. It is 
now a well-established principle in spring making that quality 
of material is not the sole criterion. There must be a certain 
quantity of material used, the mass of which must relate to the 
foot pounds of energy represented in the body oscillations. The 
spring makers who deal with this problem are fully informed as 
to the facts, and, from results attained, it seems to be a fair 
conclusion that they have taken advantage of every opportunity. 


WIRING CONTROL AND OTHER FEATURES 


With a view of insuring a minimum of losses when the draft 
on the battery is maximum, the sizes of wire used are generally 
such that the drop in volts will be well within.2 per cent. when 
the current in amperes is equal to three times the normal draft. 
The wire used is of the class known as “flexible cable” made 
from pure lake copper, insulated to a good thickness by acid re- 
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Fig. 2—Elliott type of steering knuckle with eye section axle and 
cup and cone ball bearings 


sisting rubber compound. Cotton braided insulation is not used in 
view of the effect of acid upon it. The wires are run in wooden 
casings, or on porcelain insulators, and the preference is for a 
perfectly accessible position, in order that trouble, if it should 
creep in, may be quickly found and eliminated. 

Controllers are frequently of the drum type, designed for con- 
tinuous torque work, and five speeds ahead with one reverse 
seems to be the general practice. Electric vehicles in pleasure 
service are provided with interlocking devices so contrived that 
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The Mechanical Branch of the A. L. A. M. fully settled a great 
many of the lubricating controversies for the manufacturers of 
automobiles, and eliminated speculation in so far as they are 
concerned. In the same way, the Mechanical Branch took up 
with the questions of steel, brass, ‘bronze, and babbitt metals, 
fixing the limits within which it is safe to operate, considering 
the materials available or to be had by special heat. 

A.L.A.M. SPECIFICATIONS NO. 3 FOR NICKEL STEEL 

Nickel, 3.00. 

Carbon, 0.20-0.28. 

Silicon. 

Sulphur, 0.04. 

Phosphorus, 0.04. 

Manganese, 0.60-0.90. 
° PHYSICAL PROPERTIES REQUIRED 

Tensile strength, 85,000 pounds per square inch. 

Elastic limit, 55,000 pounds per square inch. 

Elongation, 25 per cent. in 2 inches. 

Reduction of area, 50 per cent. 

Condition, annealed. 

PHYSICAL PROPERTIES AFTER HEAT TREATING 
Tensile strength, 100,000 pounds per square inch. 


‘THE -A*L‘A’M* sHow: 


TABLE I—COMPARATIVE RADIATOR DIMENSIONS 
Area of front 


H.P. A.L.A.M. surface of 
Name Rating Radiator in sq. ft. 
Thomas (K) 72% 4.14 
- (F) 53 3-33 
= (L) 31% 3.28 
= (G) 18% 2.15 
> 43% 3-66 
i (E) 53 3-74 
Packard 40 3.0 
fe 26 2.56 
Matheson 40 3.10 
Pierce-Arrow 2.85 
Rainier (4 cyl) 3-45 
National 35 3.48 
“ 50 4.94 
Haynes 36 2.65 
Royal 42 3.0 
Peerless 38 3.11 
Sept. 1, 1909. 


Note: The front areas, as given, do not tell the whole story. In 
order to be able to ascertain why the respective motors perform 
satisfactorily even though the front areas are not the same, it is 
necessary to investigate the motors, and determine the flame-swept 
surfaces, efficiencies, and depth of radiators, as well as other mat- 
ters. This table tells of one phase of the effort to evolve quality, 
the other phases having been taken up in regular order. 


TABLE III—TEST DATA OF REED EJECTOR MUFFLER 
Elastic limit, 70,000 pounds per square inch. te 63 ~ 
R ° - S 2% s 
Elongation, 20 per cent. in 2 inches. 33 Ace » 
Reduction of area, 50 per cent. _’ $3 sg . F 
° & ° 
TABLE II—CYLINDER ANNEALING TEST AT 400° F. bes 8 es! 3 
Measurements Made on Cold Cylinders. Cylinders Hot 15 Min. and i] 2 gee & .5 e 2 
Cold 15 Min. Sm S5e ro = 5 
Top (Head) Bottom (Open end) o2 ges o 2 @ E 
Parallel Perpend. Parallel Perpend. BS sss a Ay og 
Cylinder Time to pin to pin to pin to pin ' nie 
I 9:45 3.6240 3.6241 3.6244 3.6248 oe i 88 Full _—_ Level 
10:45 3.6241 3.6240 3.6245 3.6248 = ice 1.8 - = ty 
II :00 ; , a : 
; F 6 z 70 8.6 4.21 Down hill 
—_ 3.6241 3.6241 3-6246 3.6248 0 mae 7 343 % Up _hill 
4:15 3.6241 3.6240 3.6246 3.6248 5° . 3-33 
Hot 5:00 3.6350 3.6340 3.6350 3.6350 = 7.6 ae 3-72 98 % Level 
2 9:45 3.6243 3.6241 3-6249 3-6244 70 8.4 4.11 h Down hill 
10 745 3.6243 3.6240 3.6249 3.6244 45 7.6 3-73 % Up hill 
II :00 50 8.5 4.16 H% e 
I :00 3.6247 3-6240 3.6249 3.6245 60 10.0 4.9 % Level 
1:15 60 9.8 4.8 % ” 
4:15 3.6247 3.6240 3.6249 3.6244 63 10.0 4.9 VY, Fre Sy. 
Hot 5:00 3.6360 3.6350 3.6350 3.6350 73 8.4 % Down hill 
: 6 1.27 A, = 
3 9:45 3.6242 3.6246 3.6249 3.6250 74 . 
" 10:45 3.6243 3.6245 3.6249 3.6248 . 4.6 2.26 % = Level 
II :00 45 5.0 2.45 % 
; 45 1.0 .49 % . 
I :00 3.6241 3.6244 3.6249 3.6249 50 bo 2.04 % “ 
1:15 55 ar .835 ¥% Z 
4:15 3.6243 3-6244 3.6248 3.6249 = 7.0 3.43 K «“ 
Hot 5:00 3.6350 3.6350 3.6360 3.6360 65 7.4 3.62. % “ 
Oct. 16, 1908. L. R. Evans. 65 2.0 .98 % os 
TABLE IV—PISTON DISTORTION TEST 
Between wrist Bottom 
ist bridge 2d bridge 3d _ bridge 4th bridge pin and 4th op Web 
Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen Paral-Perpen 
to pin to pin to pin to pin to pin to pin to pin 
Readings with no load ever applied to piston. 
Piston straight ground. 
3.6170 3.6170 3.6224 3.6220 3.6223 3.6220 3.6225 3.6220 3.6225 3.6220. 3.6220 3.6220 3.6220 3.6220 
Readings of diameter with 2-ton load. Practically maximum pressure occurring during operation of engine. 
3-6234 3.6216 3.6263 3.6204 3.6262 3.6192 3.6269 3.6202 3.6210 3.6190 3.6224 3.6175 
3.6232 3.6212 3.6260 3.6200 3.6265 3.6200 3.6265 3.6200 3.6217 3.6185 3.6223 3.6170 
Readings of diameter with 5 ton load. 
3.6245 3.6205 36275 3.6185 3.6315 3.6160 3.6310 3.6185 3.6175 3.6155 3.6210 3.6140 
3.6245 3.6210 3.6280 3.6190 3.6320 3.6165 3.6315 63190 3.6180 3.6160 3.6205 3.6140 
Pressure of 7 tons applied and rod failed. ; 
Readings of diameter after 7-ton load pressure removed. Permanent set of pistons. 
36170 3.6170 3.6224 3.6220 3.6227 3.6215 3.6238 3.6216 3.6245 3.6224 3.6203 3.6230 3.6203 3.6243" 
36170 3.6170 3.6222 3.6220 3.6225 3.6213 3.6236 3.6214 3.6244 3.6223 3.6203 3.6230 3.6209 3.6243 








“ + Pa a oe 





(r 


cs Teaereics “EXTENDING - 


: By Thos ° 


$ 7 
4 


ISTORY as it relates to electric vehicles presents a long 
series of efforts undertaken in the process of bringing the 
storage battery up to its present state of efficiency. The elec- 
trical equipment in general was substantially protected, even 
before the electric vehicle became a serious undertaking, but the 
battery situation retarded progress for a number of years, not 
so much due to inherent lack of ability of the storage battery as 
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Fig. 1—Lemoine type of steering knuckle with Timken roller 
bearings and a ball thrust 


a type, but to lack of training of the men who were required to 
handle an electrochemical equipment, they not being possessors 
of sufficient knowledge of this highly technical character. 


ELECTRIC VEHICLES MECHANICALLY CONSIDERED 


In a general way, the running gear of an electric vehicle differs 
but slightly from the same class of gear, as it obtains in gaso- 
line automobile tactics. The wheelbase is generally shorter in 
the electric vehicle, the center of gravity is probably a little lower, 
and the chassis frame is frequently dispensed with, the body 
serving adequately for the intended purpose. This being of wood 
has the virtue of resisting the fumes of acid. The acid fumes 
come, of course, from the battery during the charging period, 
owing to the presence of sulphuric acid in the electrolyte, the 
specific gravity of which is about 25 degrees Baumé. 


Barring the structural features in electric vehicles, which are 


brought about to considerations as above, the whole mechanical 
situation is one which can be treated in a rational way, and in the 
cars which will be on exhibition they present normal features, 
differing in a schematic way, so that they may be subdivided in 
classes as follows: 

(A) Side chain drive types as exemplified in the Woods elec- 
tric vehicle. 

(B) Worm drive, of which the Babcock is a fine example. 

(C) Shaft drive as presented in the Baker. 

(D) Silent chain drive as exemplified in the Studebaker, De- 
troit Electric, Waverley, Rausch & Lang, Columbia, Bailey and 
others. 

Next to the electrical features which influence the mechanical 
structure in these vehicles, it is very likely that for the rest, 
modern drop forgings, steel pressings and anti-friction bearings, 
are representative of the very best practice. The front axles 
are pretty generally of the eye section, made in one piece, and 
while Lemoine, Elliott and the other staridard types of knuckles 
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are used, they more often than not have a ball thrust bearing to 
carry the load. The wheels roll on annular types of bearings in 
some cases, Timken roller bearings in others, and cup and cone 
bearings to some extent. 

Rear axles are fairly well divided between side chain drives 
and live types. Taking the side chain drives, and using the 
Woods type as an illustration, the point will be made that the 
sprocket chains are rendered noiseless by using the best class 
of chains over accurately cut sprockets, and with means for 
maintaining precision of alignment and distance. Referring to 
the live types of axles, numerous of the examples are equipped 
with full floating types of jack shafts, and the driving jaws are 
especially large and particularly well fitted. In this class of work, 
in view of the desire of mileage without heavy drafts on the 
battery, it is this precision of mechanical fit and well executed 
detail at every point which indicates the way to prime success. 

SPRING SUSPENSION AND RIDING QUALITIES 

In view of the weight of battery which has to be carried, fre- 
quently reaching at least 2000 pounds, referring of course to the 
most pretentious types of electric vehicles, the spring suspension 
must be most carefully thought out, and the character to be 


determined of material and workmanship incorporated in the 


springs taxes the ingenuity of the most expert spring makers. 
In this type of car platform types of springs are much in vogue, 
they have the requisite characteristics, and the further effort is 
by way of utilizing a sufficient mass of suitable material. It is 
now a well-established principle in spring making that quality 
of material is not the sole criterion. There must be a certain 
quantity of material used, the mass of which must relate to the 
foot pounds of energy represented in the body oscillations. The 
spring makers who deal with this problem are fully informed as 
to the facts, and, from results attained, it seems to be a fair 
conclusion that they have taken advantage of every opportunity. 


WIRING CONTROL AND OTHER FEATURES 


With a view of insuring a minimum of losses when the draft 
on the battery is maximum, the sizes of wire used are generally 
such that the drop in volts will be well within.2 per cent. when 
the current in amperes is equal to three times the normal draft. 
The wire used is of the class known as “flexible cable” made 
from pure lake copper, insulated to a good thickness by acid re- 






































Fig. 2—Elliott type of steering knuckle with eye section axle and 
cup and cone ball bearings 


sisting rubber compound. Cotton braided insulation is not used in 
view of the effect of acid upon it. The wires are run in wooden 
casings, or on porcelain insulators, and the preference is for a 
perfectly accessible position, in order that trouble, if it should 
creep in, may be quickly found and eliminated. 

Controllers are frequently of the drum type, designed for con- 
tinuous torque work, and five speeds ahead with one reverse 
seems to be the general practice. Electric vehicles in pleasure 
service are provided with interlocking devices so contrived that 



































Fig. 3—Annular type of ball bearings for side chain drive rear axle 


the operator (if absent minded) is protected as against wrong 
moves, the idea being to make it impossible to start an electric 
vehicle excepting gradually, and under precise conditions, which 
is a matter involving progression, starting the car slowly and 
gradually working up to the highest attainable speed. 

Brakes are mostly mechanical, of great competence and du- 
plicated, thus affording the ordinary service brakes for regularly 
operating and emergency brakes against an occasion. To some 
extent electric brakes are utilized also. 


STORAGE BATTERIES SIMMERED DOWN 


In 1881 M. Camille Faure in France and Charles F. Brush in 
America, working independently, but along similar lines, patented 
(Faure in France and Brush in America) methods of hastening 
formation of active materials on the grids of plates used in lead 
storage batteries. Since then progress has been slow but sure, 
knowledge has amplified and makers of storage batteries, against 
great resistance, due to prejudice born of lack of electrochemical 
knowledge, have persistently fought. To-day, however, storage 
batteries are as stable as banks and electric vehicles depend 
absolutely upon them for success. 

The history of the storage battery dates back of the efforts of 
Brush and Faure, in fact, back to many early investigators, 
among which the following were the more prominent: 


HISTORY OF STORAGE BATTERY EFFORTS 
Year. Discovery. 


1800—Volta discovered the galvanic battery. 

1901—Gautherot discovered that if platinum or silver electrodes 
were connected together after they were subjected to an 
electrical charge, a discharge would follow. 

1803—Ritter made the same discovery, substituting gold wire for 
platinum or silver. He superimposed plates of gold, separat- 
ing them by means of discs of eloth, moistened the couple 
with ammonia water and observed that a secondary current 
of good strength and efficiency followed each charge (electric) 
of the couple. ul 

1837—Schoenbein discovered that peroxide of lead was a medium of 
great efficiency in storage battery work. 

1837—Volta, Davy, Marianini, were successful in adding much to 
the store of knowledge. 

1842—Grove constructed his famous gas battery and he demon- 
strated that*the voltage obtained was due to electrolytic 
action, liberating oxygen and hydrogen, the electrolyte being 
acidulated water, using sulphuric acid for the purpose. 
Grove, by the way, prior to 1842, came forward with the 
statement that metallic grids, coated with oxide, were better 
than metallic grids for the purpose, and Wheatstone, as well 
as Siemens (prior to 1842), found that peroxide of lead was 
the most efficient for the purpose. 

Michael Faraday, about this time, added to the atere of 


knowledge, he having discovered that after electrolyzing a 
solution of lead acetate, peroxide was produced in the posi- 
tive plates. Niblett stated that Wheatstone, Niaudet and 
de la Rue were cognizant of the powerful depolarizing action 
of peroxide at that time, but it was not taken advantage of 
then. 

1860—M. Gaston Planté constructed his well-known secondary bat- 
tery, in which sheets of pure rolled lead were separated from 
each other, by means of felt, and they were then rolled up 
into a coil, submerged in sulphuric acid electrolyte, and@ 
charged; the first practical storage battery was the result. 
The title to Planté’s distinction was somewhat clouded, due to 
the claim made by M. Duerlir, that Sinsteden took advantage 
of the secondary action of lead in a bath of sulphuric acid in 
1854. 

1879—Metzger did away with the long and costly forming process 
by’ applying active materials to the metallic grid, thus 
aborting the necessity of growing active material out of the 
metallic lead of the grids. 

1881—M. Camille Faure, in France, precured letters patent on a@ 
process of mechanically applying the active materials to the 
grids. 

Charles F. Brush, in America, took out letters patent on 
the mechanical process of mechanically applying the active 
material to the metallic grids. 

In an action at law, in the United States, the Court ruled 
that to Charles F. Brush belonged the honor of the invention, 

History, as it is written in France, dissents with the Court 
which ruled in favor of Brush. 


THE THIRTY YEARS’ WAR 


From 1880 down to the present time represents the period of 
development, as it were, of the storage battery, and during this 
time so many patents were taken out by such a large army of 
inventors that to record them would demand more space than 
would be available in a Show Number of THe AvuTOMOBILE. 
This period of 30 years represented a war of mind over matter, 


involving millions of dollars, a myriad of failures and final 


success. 

Strange to relate, the storage battery of to-day, clothed in the 
ermine of success, is but the storage battery of 1881, carefully 
made and conforming to the tangle of laws; laws that when 
offended, as they formerly were, made known their displeasure, 
and failure was the reward of the offenders. 

Distinctions To be Drawn—The Planté type of battery, 
which was the product of 1860, is one in which the active ma- 
terial is formed out of the grids which compose the elements of 
the cells of battery; whereas, the Faure type is the one which 
takes advantage of the mechanical application of the active ma- 
terial. 

Earlier methods, involving both generic types of battery, were 
long ago discarded in favor of more efficient ways of accom- 
plishing the desired results. For illustration: In the Planté type 
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Fig. 4—Hyatt type of roller bearings as used in live rear axles 








of battery, as it is made to-day, the grids are first “spun,” an 
idea introduced by Madden and Chamberlain in 1896 (Letters 
Patent U. S., No. 572,363) and one now in vogue, especially 
for negative plates in Gould storage batteries. The spinning 
process is conducted in an especially devised machine, in which 
the sheets of pure rolled lead are placed and deep grooves are 
made by means of rotary knives, placed in gangs on a mandrel, 
so arranged that the original surface of the plate in each instance 
is increased enormously. The spun plates are placed (between 
dummies) in a forming electrolyte, and when a charging current 
is passed through the plates they quickly grow a deep coat of 
active material which completely fills the furrows. 

In the Faure types of plates instead of subjecting them to a 
spinning process they are cast under pressuré, using an alloy of 
lead and antimony to give strength. Then a lattice work forma- 
tion of the moulds brings out the grids in shape to enable them to 
be filled with salts of lead formed into a paste. The active ma- 
terial is then readily formed and the ampere hour capacity of the 
batteries so made is found to be great in comparison. 

In the earlier attempts to make batteries in this way, owing 
to lack of knowledge of the phenomena which transpired in the 
charging and discharging cycles, the materials failed to stay in 
place sufficiently long to satisfy the commercial needs. Then im- 
provements made were mostly in this direction, it being the case 
that they gradually mounted to a high plane, and to-day as it 
can be safely said, in view of the rapid growth of electric 
vehicle enterprises, that the storage battery is stable, efficient and 
so commercially capable to meet all reasonable requirements. 


WATT OUTPUT AND LIFE RELATED 


Since a lead cell of battery has a potential difference of about 
two volts (between 1.8 and 2.2 volts, which is the discharging 
range), it is necessary to employ enough cells in series to make 
up the voltage for which the motor is wound, limiting the num- 
ber of cells in series, however, to that number which, when 
charged in series, will permit of charging on the circuit avail- 
able for the purpose. 

When batteries are being charged there are times when the 
voltage should be on a basis of 2.6 volts per cell and with 44 cells 
in series (not counting “drop” in the wiring system) the charg- 
ing voltage must equal 114.4, which, including probable “drop,” 
brings the circuit voltage up to 120 as a low figure, it being true, 
as a rule, that the “drop,” which may be quite noticeable in wir- 
ing, switches and connections, will equal more than five volts. 

With 44 cells of battery in series, considering the average 
voltage on discharge as, say, 2 volts, the motor would be wound 
for, say, 90 volts, and the fields, which would be series wound, 
would take care of all voltage variations, since the exciting 
current would be the same as that entering the armature. In 
some cases, when the voltage of the charging circuit is down to 
115, 40 cells of battery are used, and 
the motor is then wound for 8o volts. 
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The right number of cells to use then is that number which can 
be correctly charged, considering the :circuit available, and the 
motor for an electric vehicle must be wound for the mean 
voltage of the battery. These are matters of the gravest im- 
portance and probably the details which, being well cared for, 
have brought battery life, hence vehicle satisfaction, up to a very 
high level in the estimation of users. 

With these matters 
properly attended to, it 
is possible to intelli- | 
gently discuss the ques- | 
tions of watt output of) 
batteries and so learn 
how it is that life and 
watt output are en- 
twined. 

The average electric 
vehicle of the pleasure 
type will run on a hard 
level road at maximum | 
speed at, say 80 volts | 
and 20 amperes, and, 
since volts by amperes 
equal watts, it follows 
that 80 X 20 = 1,600 
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watts, which, per 
hour, represents watt 
hours. Fig. 5—Flexible cable and shieve as 


used with brake 
turns 


If the battery used cables to make 


under these conditions 

will furnish the necessary current in amperes, say, four hours, 
the watt output will then be (taking an average) 6,400, and if 
the battery weighs 400 pounds the watt output of the same 
will be on a basis of 16 watt-hours per pound of battery. 

The watt output of a battery depends upon the conditions as 
follows: 

(A) Surface of positive plates, assuming the negative plates 
are equal to the requirement, which is generally true, and in the 
better class of batteries, negative plate capacity is in considerable 
excess, thus affording long life. 

(B) Weight of active material in positive plates, assuming the 
same to be capable of conversion; or, better yet, counting that 
portion of the positive active material which is converted durirg 
charge and subsequent discharge. 


RATE OF DISCHARGE AND OUTPUT OF A BATTERY 
Discharge Rate Ampere Hours Output 
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When the battery, as respects the 
number of cells used, is not matched 
up with the circuit with which it will 





be connected for purposes of charg- — 





ing, one of two things must happen: | 3 
(A) If the charging voltage is not high u.Jt. 
enough the battery will be starved, — - 

sulphation will take place and the life = Mo 
of the battery, also its output, will fall 3 
below the obtainable level. (B) If the ie 
charging voltage is excessive the bat- 
tery will be destroyed, unless a resist- 
ance is inserted in series with the 












































battery sufficient to cause a drop equal 
to the excess of voltage. 


Fig. 6—Section of a ball bearing type of electric motor as applied to vehicles 
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AN EDITORIAL ANNOUNCEMENT 


After four years of service as managing editor of ‘“‘The Automo- 
bile’’ there comes a severance of pleasant relations with The Class 
Journal Company, in order that I may assume new duties in a 
field that once before strongly appealed to me. From the national 
secretaryship of the American Automobile Association in 1906, I 
moved to the editorship which I am now relinquishing to become 
again identified with the A.A.A. as chairman of its Executive Com- 
mittee and publisher of its official monthly magazine. If the readers 
of “The Automobile” share the expressed belief of The Class Jour- 
nal Company that my efforts have contributed some additional in- 
terest to its pages, even in part, then I shall consider that the years 
spent were well employed. A. G. BATCHELDER. 


OPTIMISM MARKS PALACE SHOW 


Apparent from blocks away, all through the three or 
more floors of the Grand Central Palace, and particularly 
noticeable among the salesmen and agents, is the cheerful 
optimism of this year’s A. M. C. M. A. Show, holding 
forth during the present week in New York City. Not 
alone are the public pleased with the fine, brave showing 
which the cars themselves have made, but their sponsors 
are jubilant, the factory representatives elated with the 
business transacted, and there are none worried, except 
possibly some isolated sales agent whose allowance of 
cars may be cut down. 

As is usual, the decorations and arrangement of the 
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building and exhibits are nearly as good as the ubiquitous 
press agents have been telling us they would be for some 
months past. The car exhibits, with perhaps one single 
exception, were in place for the opening, and the whole 
show was ready when it was supposed to be. 

As indicative of the more remote future tendencies, 
the commercial section is very well filled with a fine class 
of cars, varying throughout the whole range of capacities 
and running the whole gamut of prices. Not this alone, 
but many of the pleasure vehicle manufacturers not pre- 
viously numbered with this crowd either actually or in 
spirit, make the fact known that they are working on 
something in this line which will make every one con- 
cerned observe the result. Were these cases few and 
far between, nothing would be thought of them, but in 
the present instance they are numerous and widespread. 

Many more makers take the stand that they are so busy 
trying to make as many pleasure cars as their agents sell 
that they have no time to even think of the commercial end. 

Most noticeable among the details are the increased 
tendencies toward thermo cooling, long strokes, block 
cylinder castings, magneto predominance, and increased 
percentage of water-cooling systems. All of these— 
barring long stroke—may be taken as simplifications, 
which, in a word, is the predominant tendency. Radius 
rods and torsion tubes are missing, wheels and tires are 
larger, and all of the little details hardly worth mention- 
ing here are improved, refined and brought up to, or, 
more correctly, ahead of, date. The present show is a fit- 
ting introduction to what is destined to be the biggest and 
best automobile year for all concerned, 1910. 
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AND NOW, THE LICENSED SHOW 


In that city of rapid transit, New York, those inclined 
toward the automobile and its parts will this week be 
given the chance to show their skill in the rapid change 
line, for following closely upon the A. M. C. M. A. show, 
the show of the licensed body known as the Association 
of Licensed Automobile Manufacturers will be opened 
to the public. 

Among the ranks of the latter, the percentage of makers 
catering to the class of buyers who inquire the price last 
instead of making it the controlling factor is much greater 
than at the show which will just be closing at the time 
this one opens. This higher percentage of higher-class 
cars without a doubt will give the latter exhibition a some- 
what higher tone; the cars themselves will doubtless be 
more elaborate and more highly finished. 

Then, too, the setting in the historic Garden—now, if 
rumor can be believed, about to be razed to make place 
for a more prosaic structure—has always been such as 
to attract many who would not visit the other house. All 
this combines to throw about the A. L. A. M. annual 
exhibit a glamour which there is no gainsaying. This is 
very desirable to the exhibitors, for the bigger the attend- 
ance, the bigger the sales, if not at present, at least in the 
near or more remote future. The whole spells more 
business, which in the last analysis is the actual reason 
for all shows of this character. 
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ANNUAL MEETING SOCIETY OF AUTOMOBILE ENGINEERS 





HE fourth annual meeting of the Society of Automobile 
Engineers—first session—was opened on Tuesday at 10 
a. m. in the Assembly Room of the Automobile Club of America. 
The meeting was attended by about thirty members, President 
Henry Hess in the chair. The morning session was given up 
to the discussion of various matters for the good of the society, 
including the appointment of automobile publications to receive 
and publish the papers of the society, arrangements having been 
made by the council whereby the publishers of the leading auto- 
mobile papers contribute largely to the funds of the society for 
the use of its technical papers and other material. 

On adjournment of the morning session the members of the 
society weré tendered a luncheon by the Automobile Club of 
America in the grill room adjoining the meeting room, which 
occupied the attention of the members until the meeting in the 
afternoon at 2 o’clock, at which time, in the regular order of 
business, the following papers were read and discussed: 

The effect of frequent and heavy charging upon pasted lead 
peroxide plates, by Hugh Rodman. 


A graphic determination of chain-speed gear-bearing loads, 


by L. C. Freeman. 

Characteristic curves of internal combustion motors, by B. 
D. Gray. 

These papers proved to be of unusual interest because they 
were of a ‘character which might well be designated as “all 
meat.” The storage battery paper was apropos in view of the 
wide activity which now dominates the electric vehicle situation, 
and the paper, when published, should prove of exceeding value, 
particularly to those who have the maintenance of electric 
vehicles within their charge. It will, of course, have a secondary 
interest to the owners of electrics. The paper in relation to 
chain-speed gear-bearing loads, while it is of a technical charac- 
ter in accentuated form, is most comprehensive, nevertheless, 
and covers divets important points, clearing up things in rela- 
tion to which engineers have been in controversy. 

Mr. Gray’s exposé of the characterictic curve situation has 
the especial merit of tersely pointing out conditions which 
should lead to a final and better understanding of the abilities 
of internal combustion motors, and the paper should lead to 
intelligent and profitable discussion, which is what Mr. Gray 
hopes to bring out. 

At the close of the technical session the chairman announced 
that a paper discussing some causes of failure of automobile 
gears would be read by Dr. Sargent at the January 13 meeting. 


WHAT 1S TO BECOME OF THE A.C. A. DYNAMOMETER 


It will be remembered that the A. C. A. installed a special 
automobile testing dynamometer, which was designed by Dr. 
Schuyler Scatts Wheeler and installed at the club with the ex- 
pectation that it would serve as a means by which club mem- 
bers, when they purchased automobiles, would be able to ascer- 
tain if the makers lived up to the expectations of the purchasers. 
This dynamometer is a most ingenious device, capable of many 
things, and what to do with it is the matter which was broached 
at the meeting to-day, with the hope, perchance, that this body 
of engineers, collectively, might be able to suggest a method by 
which the excellent virtues of this testing machine could be 
spread out over a more diversified zone of usefulness. 

Alden L. McMurtry, chairman of the technical committee of 
the Automobile Club of America, invited the members to wit- 
ness tests of an automobile type motor and also a radiator in 
the laboratory of the club, and an adjournment was made to the 
top floor of the building where the testing appartus is installed. 


Mr. McMurtry said that the question of making certain changes 
in the club’s dynamometer was being considered by the tech- 
nical committee of the club. It had been proposed to adapt the 
instrument to take power readings from the hubs of the rear 
wheels of a car under test instead of transmitting the power by 
the contact of the rear tires with wooden drums. In this way 
the error introduced by. the condition of the tires would be 
eliminated. 

In a general discussion of the dynamometer in which the 
members of the Society were asked to express their views, Mr. 
Cave suggested that automobile builders be requested to submit 
cars from their factories which would be typical of their average 
practice, and tests made with these cars could be adopted as 
standards for comparison. It would thus become possible for a 
user of any car to have it tested and its performances compared 
with those of the standard factory car, so that any deficiency 
could be noted. 

It is understood that the board of governors of the club con- 
templates the sale of the dynamometer in case the proposed 
modifications are not put into effect. 

Pursuant to notices sent out by Secretary Churchward, the 
first of the two annual dinners to be held during the Shows 
was held in the Grill Room of the Automobile Club of America 
at 8 o’clock. About sixty members and guests were present, 
after which the meeting adjourned until the second session to be 
held at the Engineering Societies Building, on January 13, 
which will be followed by a dinner at the Engineers’ Club in 
the evening of the same day, after which the Society will be 
turned over to the new officers for the ensuing year. 

It was a graceful act on the part of the A. C. A. to place 
its beautiful club house at the disposal of the engineers, but the 
board of directors of the club reached the hearts of the S. A. E. 
membership through the most diplomatic channel known to man, 
which took expression by way of a mid-day luncheon, which 
very aptly bridged over the recess which was taken at that time. 
In recdgnition of the splendid hospitality of the club, the Soci- 
ety, before the termination of the evening at the banquet, ten- 
dered a vote of thanks to the A. C. A. 


FUTURE OF THE SOCIETY LOOKS BRILLIANT 


When the Society of Automobile Engineers first started, and 
A. L. Riker took the presidency over five years ago, it. was a 
baker’s dozen of enthusiasts who assembled there and bravely 
assumed responsibilities of charter members. To a casual ob- 
server the situation looked discouraging in view of the then 
activities of the mechanical branch of the A. L. A. M. These 
staunch advocates of an absolutely independent and untrammeled 
society used excellent material for a foundation, and after events 
proved that an association of engineers to accomplish the most 
good must enter the assembly hall dressed in their own minds, 
and free to express such sentiments as they may care to voice, 
with a feeling of perfect independence, enjoying the distinction 
of doing as they see fit. 

Commercialism has never been welcome in this Society; it 
stands for abstract engineering, and it has in its body up- 
wards of 300 members at the present time, they coming from 
the engineering offices of the most representative companies 
who are devoted to the building of automobiles in America, and 
to some extent from abroad. 

The Society has what is designated as an International Mem- 
bership, which permits engineers from foreign societies to take 
out a membership in the S. A. E and to participate in the advan- 
tages which are derived therefrom. 
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SALIENT FEATURES OF THE A. L. A. M. SHOW 





PENS Saturday evening, January 8, and closes Saturday, 

January 15. The show is open to the public daily, except 

Sunday, from 10 a. m. to 11 p. m. Society days are Tuesday 
and Thursday, when double admission will be charged. 

Three hundred and twenty-three exhibits, including gasoline, 
electric and steam pleasure and commercial vehicles, chassis, 
bodies, motorcycles and all sorts of parts and accessories, ma- 
chine tools, automobile apparel, etc. 

Forty-two exhibits of standard American pleasure cars; 12 
exhibits of commercial cars, delivery wagons, trucks, buses, 
taxicabs, ambulances, fire wagons, etc.; 23 exhibits of motor- 
cycles ; 243 exhibits of accessories and parts. 

Total value of exhibits, $2,250,000, $250,000 more than in 1909. 

More than $35,000 has been expended for decorations. 

Lowest priced car, $750. 

Highest priced car, $7,500. 

Expected attendance, 150,000 persons. 

Expected attendance of carriage dealers, 2,000. 

Expected attendance of automobile dealers, 5,000. 

One of the most pretentious displays of automobile trophies 
ever seen in America. Among them are the Vanderbilt Cup, 
the Glidden tour prizes, the Indiana trophy, the Massapequa Cup, 
the Merrimac Valley Cup, Brighton Beach 24-Hour Race 
trophies, the Dewar Cup, Sewall-Alden, Tanforan, Thermoid, 
Lowell, Fairmount Park, Detroit and Dead Horse Hill Climb 
Cups. 


MEETINGS DURING GARDEN SHOW WEEK 


The week of the Tenth National Automobile Show, in Madison 
Square Garden, January 8-15, will be a busy period for the 
automobile enthusiast and those actively connected with the in- 
dustry. Many firms and organizations have planned dinners, 
meetings, etc. Apart from entertainment features there will be 
a lot of doings of serious sort on the part of various organiza- 


tions. Events that are scheduled definitely are: 


Tuesday, January 11 


Meeting of Executive Committee of the American Automobile 
Association, 10 A. M., at National Headquarters, 437 Fifth avenue. 
President Lewis R. Speare will preside. 


Wednesday, January 12 


Meeting of Executive Committee of the National Association of 
Automobile Manufacturers, at Hotel Victoria, 10 A. M. The annual 
meeting of the Association will be held at the same place at 11 A, M. 

Meeting of Legislative Board of the American Automobile Asso- 
ciation, 437 Fifth avenue, 11 A. M. Charles Thaddeus Terry will 
preside. 

Thursday, January 13 

Meeting of the Society of Automobile Engineers at the Society’s 
building, 25 West Thirty-ninth street, 10 A. M. At 8 P. M. a din- 
ner will be held. 

Meeting of the directors of the New York State Automobile Asso- 
ciation, 10 A. M., at Hotel Belmont. President H. A. Meldrum will 
preside. 

Meeting of the Touring Information Board, at headquarters, 2 
P. M. Chairman Powell Evans will preside. 

Meeting of the Show Committee and Committee of Management 
of the American Motor Car Manufacturers’ Association at head- 
quarters, 505 Fifth avenue, 10 A. M. 


Friday, January 14 
Second annual reunion of the A.A.A. State and Club Secretaries 
at headquarters of the Association, 10 A. M. Secretary Frederick 
H. Elliott will preside. Luncheon at 1 P M. 
The Association of Licensed Automobile Manufacturers will 
hold meetings during the week, as will also the Importers Auto- 
mobile Salon. 


Decorative scheme—main floor: A Roman amphitheatre. White 
and gold are the dominant colors throughout the whole decora- 
tive scheme, although green and crimson are also strongly in evi- 
dence. More than 7,000 yards of blue bunting are used for a 
canopy, concealing the girders of the roof. A score of arc 
lamps with colored shades hang from the roof, and thousands of 
incandescent lamps twinkle in the canopy. Over 6,000 square 
yards of carpeting are used for flooring of the car exhibits. 

Thirty Doric columns, each 25 feet high and topped by the 
show emblem—an eagle on a wheel—add to the beauty of the 
decorations. Fifty ornamental lamp-posts mark out the spaces 
on main floor and thirty on the elevated platform. A decora- 
tive Roman seat faces the Garden arena entrance. It is backed 
by an electrically illuminated fountain filled with goldfish and 
pond lilies. 

The Exhibition Hall contains a novel latticed arbor, and an 
immense rosette and twenty-four white sunbursts hang from 
center of hall. 

The Concert Hall exhibits appear beneath a canvas tent ceiling 
similar to that of a circus tent. 

In the basement a Dutch-Colonial rathskeller, painted in 
cream white, adorned with autumnal foliage, is a feature. 

The exhibition is under the management of the Association of 
Licensed Automobile Manufacturers. Show committee: Col. 
George Pope, chairman; Charles Clifton and Merle L. Downs, 
secretary. 


ENGINEERS WILL MEET IN JANUARY 


Meetings of the-American Society of Mechanical Engineers will 
be held in New York on Jan. 11, in St. Louis on Jan. 15, and in 
Boston on Jan. 21. The New York meeting, which will be held 
in the Engineering Societies’ building Tuesday evening, Jan. 11, 
just in time to catch all of the engineers visiting the Metropolis 
then for the A. L. A. M. Show, will discuss mainly lubricating 
oils and lubrication. The paper upon “Efficiency Tests of Lubri- 
cating Oils,” by Prof. F. H. Sibley, of the University of Ala- 
bama, will be presented and important contributions upon the 
properties of lubricants, their efficiency, durability, characteristics, 
etc., will be made by Dr. C. F. Mabery, of Case School, Cleve- 
land. and General Charles Miller, of Franklin, Pa. 

This subject of lubrication is so important in its bearing upon 
the conservation of power and upon machinery of all kinds, es- 
pecially since the introduction of recent new types, such as the 
steam turbine and automobile, that it is desirable to have au- 
thentic information easily available for the use of engineers. 

The president of the Boston Society of Civil Engineers will 
also outline what his organization has accomplished toward a 
project that has been under discussion for a united engineering 
building, to be occupied by the societies in that vicinity. 





SHOW SMALL, BUT A BUSINESS-GETTER 


Cotumsus, O., Jan. 3—While the attendance was not all that 
was expected, the first motor show held in Columbus under the 
auspices of the Columbus Automobile Club, which closed New 
Year’s night, was a success. The dealers were enthusiastic over 
the number of cars sold and prospects secured. While it has 
not been stated officially, the rumor is about that the show will 
be made an annual affair. 

Impressive in the extreme were the closing scenes. All the 
exhibitors and assistants, headed by the electric cars and the 
band, paraded the hall before the show was declared closed. 


















HEN Acting- 
Mayor Mc- 









Gowan pulled 
the cord which 
opened the 
silken curtain concealing 
the electrical marble foun- 
tain at the end of the main 
hall of the Grand Central 
Palace on New Year’s 
Eve, after a short, felici- 
tous speech, he disclosed 
the central figure in the 
most elaborate and easily 
the most spectacular, de- 
corative show scheme 
ever attempted in the 
now-famous Palace. 

Not only did the show 
committee of the Ameri- 
can Motor Car Manufac- 
turers’ Association, which 
fostered and, in fact, engi- 
neered this, the Tenth In- 
ternational Show, set out 
to outdo previous shows 
and previous decorative 
schemes, but what is of 
vastly more interest, they 
accomplished it. The main 
idea of the decorations 
was that of a garden. 
With this idea as a start- 
ing point, the roof trusses 
were hidden with a can- 
opy representing a garden 
trellis nearly covered with 
growing vines of green. 

On the exhibition floors the same trellis idea was carried out, 
the large spaces of the walls being painted with panels which 
purported to represent floral scenes both at home and abroad. 
The lattice or trellis work was made effective and seemingly real 
by the well-selected colors—Nile green, with a background of 
Caen stone. Through the canopy overhead, what was appar- 
ently the blue sky was to be seen, the colors being well simulated: 

Signs of raised Egyptian letters, gilded, on a green background, 
together with a green floor covering, and very dark mission fur- 
niture, carried the scheme through, even to the uttermost corners 
of the very highest of the many high balconies, for the space de- 
mand was such that every available nook and cranny were used. 

Although the hour at which Acting-Mayor McGowan opened 
the show was but eight o’clock—unusually early for the Metrop- 
olis—a large gathering was on hand. With such a good start, 
the attendance has been heavy right through to date, and at the 
time of going to press it is, if anything, greater than on the 
opening night. 

The first showing of the 1910 cars was well worthy. Despite 
the talk about lower prices and more low-priced cars, the market 
as a whole showed firmer in tone, and, if anything, there were as 
many makers raising prices as there were of those who lowered 
them. By a natural law of compensation the situation thus ad- 
justs itself, the increases balancing off with the price cutting, so 
that the man who was looking for a price landslide was left as 
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far from a choice as ever. 

Society was out in force 
at all times, not alone for 
the formal opening and 
the equally formal day 
which followed, New 
Year’s being “dress-suit” 
day, but at all times the 
society leaders were there, 
delighting alternately at 
the more recent foreign 
importations and the latest 
products of American skill 
and ingenuity. Following 
the visits of the “400,” 
with which society set its 
stamp of official approval 
upon the show, the “4,000,- 
000” making up the prole- 
tariat, began to flock in, 
and they have been flock- 
ing ever since. 

One of the tendencies 
shown abroad, at the 
great Olympia show, to be 
specific, was the general 
adoption of the dashboard, 
radiator and sloping bon- 
net, made famous and al- 
ways featured by the 
French houses of Renault 
and Charron, popularly 
called C.G. V. This same 
tendency was to be noticed, in a much smaller way, however, 
at the Palace exhibition, one of the most prominent newcom- 
ers in the small-car class, listing at close to $1,000, using this 
useful and highly ornamental form. This, following closely 
upon the success of a middle Western firm with the same con- 
struction, will, without a doubt, pave the way for the general 
adoption of more of the same. 

While the small single sales have not been large, or, to be 
more exact, have been very small, this is a method of selling 
cars which nearly every manufacturer now frowns upon. This 
is barring, of course, the honor of making the first actual sale 
after the show is officially opened, for which there was this 
year, as always, much sharp competition. The small individual 
sales have been small, but, to offset this, the sales to dealers 
and agents have been unusually large, and many factories 
have entirely disposed of the 1910 output in this way. 

In this category the number of makers were many, and the 
sales managers of those concerns were, according to their dis- 
positions, either tickled to death or just the opposite. One 
manager was complaining that his whole year’s work had been 
cut off short by this show, for the factory capacity was all 
booked, and so he had nothing to do until plans could be made 
for the 1911 models and factory production. Being so very 
busy getting out this year’s business getters, there was little 
prospect of this being settled for a long time, which meant 
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enforced idleness for that space of time. 
most sales agents are, this is the hardest kind of hard work. 


For a hustler, as 


Saturday was set aside as Army and Navy night. In pre- 
vious years show managers had to be content with the Army 
only, but the presence in New York harbor of the big gray 
Atlantic squadron made the double-purpose evening possible. 
The blue-jackets manifested an unusual amount of interest, 
while the officers of the fleet were out in force, not alone on 
the night set aside for them, but at all other times as well. 

When the management set aside Tuesday as Society day, 
and boosted the price of admission to an even dollar, it was 
thought that only the care-free rich would “give up” to that 
extent. Many entertained the thought that on this day a visit 
would be worth the extra money, for then the crowds would 
be less and more of the show would be visible to the naked 
eye. Perish the thought! For whether there to see the cars 
or to view the Paris (and other) gowns, the fact remains that 
the crush on that day even exceeded the previous day, to say 
nothing of those following. 

Torpedo, gunboat, bathtub and similar bodies were shown 
in several of the exhibits and were well and closely examined. 
It can not be said that the public has taken to them with the 
avidity which was expected, but still the interest which has 
been awakened in this form—not a freak, but a useful one— 
has more than paid the few bringing out this type for their 
missionary and educational efforts in. the body-building line. 


It is freely predicted that as soon as this form takes hold of 
the popular fancy all other previous styles of fast runabout 
bodies will become obsolete. 

Sharing the automobile world topics of conversation with 
the big show at the Palace were the private shows. These 
were more numerous than ever before, and were not confined 
to the largest and most exclusive salesrooms by any means. 
The unusual demand for space had led Manager Reeves to 
lessen some of the spaces, this at a time when the exhibitors 
would have been pleased to get addititonal space. The result 
was that many makers changed their exhibits several times 
during the course of the week, one commercial car manufac 
turer changing his entire seven vehicles for seven additional 
and different ones during the eight days of the show. Most 
of the larger members of the foreign contingent followed 
this example, showing in this manner twice as many cars as 
would otherwise have been possible. The private shows along 
Broadway's Automobile Row were thus bigger and much 
more numerous than any previous two or three years taken 
together. 

Summing up, it may be said without any poetic license that 
this year’s A. M. C. M. A. Show will go down into history as 
the biggest and best ever. Manager Reeves and his corps of 
capable assistants may well be proud of their work, for the 
exhibit which opened at the Palace on the last day of the old 
year easily excelled all of its predecessors in every way. 
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GIST OF THE PERTINENT 


NTERESTED spectators, being the possessors of much me- 
| chanical skill, particularly of the character which relates to 
automobiles, see through the proverbial twenty-one applications 
of “rough stuff” and “finish,” and they see right. Before taking 
up the strictly mechanical features of the running gear proper, 
spectators were afforded a wide opportunity to examine the body 
creations of the year, and many of them were, no doubt, inter- 
ested greatly in the little cars and their natty types of roadster 
bodies, observing that the steering wheel had a rakish tilt, and 
that the seat was set back close to the vertical line of the front of 
the rear wheel for the back of the seat, and the gasoline tank, 
round or elliptical, occupied the balance of the space. 

These types of bodies were very cleverly exemplified in the 
Model Q Maxwell, Paige-Detroit, and the friction drive Carter- 
car. In the Mora 20, however, instead of a gasoline tank back 
of the driver’s seat, a trunk, of nice design, occupies this space. 
The Hupmobile has a perfectly oval tank to the rear of the 
driver’s seat, and, it being finished with the body, makes for the 
whole show much of style and contrast. The Brush runabout. 
of the racy type, has a gasoline tank above the chassis line back 
of the rear seat, but purchasers are offered the option of the 
same type of car with a platform to the rear of the seat. 

Among the toy tonneaus which attracted the notice of a dis- 
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MECHANICAL FEATURES 


criminating audience, the Model K 10 Pullman offered evidences 
of refinement by way of a wide side entrance,. luxurious uphol- 
stery, and fine finish. The Atlas 60-horsepower two-cycle was 
fitted with a long and low toy tonneau, the effect being brought 
about by the short height of the underbody, overhung dash, 
and long bonnet. The Cole “30” was commented upon favor- 
ably by the many visitors who observed that the foot room for 
the driver was very ample, and that the control system in this 
car is very nicely situated. Moreover, while the car ranks as a 
toy tonneau, nevertheless the commodious rear seat, with its rich 
upholstery, puts it in a class which, a year or two ago, would have 
been looked upon as a monster touring car. One of the Mar- 
mons in the toy tonneau class attracted a great deal of notice 
for all the reasons of fine body construction, and particularly on 
account of. the commodious side entrance, excellence of mud- 
guards, and fine finish. The Gaeth Type XXI was one of the ex- 
cellent representatives of Cleveland, Ohio, in which the body 
work partakes of the qualities of a hunting gold case for a 
chronometer. 


TORPEDO TYPES OF BODIES IN EXCELLENT PRESENCE 


The automobile public has been expecting something by way 
of torpedo types of bodies, and they were not disappointed. The 
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Main Exhibition Hall of Grand Central Palace, Looking Toward the Main Entrance at the Eastern End 
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Section of Main Floor Devoted to the Pleasure Car Exhibits 


Stoddard-Dayton was there, it being with almost a perfectly 
smooth exterior with two wide side entrances, an overhang 
dash, and a rather abrupt rear termination. The curve of the 
overhang of the dash presented a neat appearance, being shaped 
to act as a “dodger,” thus deflecting the wind upwards and above 
the head of the driver. 

The Speedwell torpedo type of body, as exhibited, proved to 
be in some contrast, due to the flattened overhang of the dash, 
and the effect on the general appearance of liberal-sized mud- 
guards, flaring down to the chassis frame, and serving a very 


useful purposes, besides a pleasing effect. 

The many types of touring cars, looking a little smarter than 
heretofore, had a liberal sprinkling of steel bodies made by prop- 
erly shaping sheet steel over stout, suitably ironed wooden fram- 
ing, resulting in very serviceable work, over which the finish 
presents all the evidences of carriage refinement, and permanence 


becomes one of the most conspicuous features. 
work is on the highest possible plane. 


Aluminum body 


SYSTEMS OF IGNITION UTILIZED 


Without attempting to definitely place the respective systems 
of ignition employed, it will be the purpose here to emphasize 


Another View on Main Floor That Showed Careful Arrangement 


what seems to be the positive trend in 
ignition service, in which magnetos 
take the brunt of the work in every 
case, the following makes being in 
widely distributed use: 

U. & H., both in the dual and self- 
starting types; Remy, Ejisemann, 
Kingston, Herz, Splitdorf, Pittsfield, 
Witherbee, Hess-Bright, and Bosch. 
In some cases the Atwater-Kent uni- 
spark system takes precedence, and 
low-tension magnetos obtain in wide- 
spark work, as in the Premier. Coils, 
in supplementary ignition work of the 
various well-known makes, are used 
in all excepting a few of the smaller 
cars in which but a single system, 
that a magneto, is depended upon. 

Demountable rims seem to have 
taken a hold of the autoing public to 
a greater extent, perhaps, than any 
other one feature, and among the de- 
mountable rims exhibited there is the 
Diamond, which is a strictly demountable type, with a consider- 
able space under the clincher so that the silt of the road when it 
forms into a cement-like paste will not cause the clincher to ad- 
here sufficiently to be a source of annoyance. The Firestone 
demountable rim has also the detachable idea, and, since the rim 
fetches up against bevel seats, it seems to offer attractions, judg- 
ing by the crowd. Then there is the Howard idea, in which a 
worm and wheel, when given motion, causes a right and a left- 
hand thread, turnbuckle fashion, to tighten or loosen the rim, 
merely depending upon the direction of turning. The Michelin 
demountable rim, using a clincher without a brake, is held in 
place by means of lugs, with through bolts, and the Universal de- 
mountable rim has a brake in clincher, thus bringing it in the 
class of demountable and detachable, and a very novel system of 
locking, which is actuated by means of a socket wrench, tightens 
or loosens the rim on its supplementary band with almost no 
effort, but the security offered is adequate for every need. The 
Nadall demountable rim is also detachable, in which the clincher 
is parted, and the two halves are mounted on a supplementary 
rim, which in turn is locked after being sprung into place, and 
the whole, with the tire inflated, after it is put into place, is 
slipped over the felloe and fetched up into place against 45- 

degree bevel faces by means of alloy 
steel clamping bolts in such a way 
that bending moments are absent. 


NON-SKIDS MUCH IN EVIDENCE 

From the Firestone, which prints 
its trade-mark as it goes along, to 
the Morgan & Wright, which has 
the embossing in rounded quad- 
rangle formation, is a considerable 
distance to a casual observer, but the 
principle is the same in either case, 
and from the latter to the Republic 
staggard tread represents but a- dif- 
ference in the manner of placing the 
embossed figures. Then there:is the 
Ajax non-skid, with a diamond 
formation, but with this difference: 
instead of the figures being em- 
bossed, the grooves between the fig- 
ures are sunk. The Calmon is of the 
conventional form, studded, and the 
Kempshall, which is called an anti- 
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skid, takes on the appearance of ef- 
ficiency. From these and other types 
of non-skids to the Goodrich-Palm- 
er tread idea, which is very popular 
in connection with electrics, repre- 
sents the two extremes in tires as 
they are used in automobiles, in 
which the non-skid types are consid- 
ered essential to comfort and safety 
in connection with touring cars, and 
the Palmer web, with its ten light 
plies, offers attraction in that the tire 
losses are reduced to the absolute 
minimum, and life is sufficiently long 
to answer every practical require- 
ment. 

Much of the tire success which 
has been observed of late is due to 
the use of larger diameters and 
greater sections. In other words, it 
is better to-pay twice as much for 
tires, if they will last four times 
as long, and there seems to be no 
doubt about the lasting qualities, when the sizes are sufficient to 
carry the weight without flexure to more than a nominal extent. 

In wheels, despite the claims of some, the second-growth 
hickory employed, which comes from Missouri, is of an unexcep- 
tional grade. In view of the circulation of canards in relation 
to the scarcity of this grade of wood, it comes as a surprise, ina 
way, to discover that automobile wheels, almost without excep- 
tion, are selected with the utmost care as respects this material. 

Twelve spokes are the rule; they are nicely shaped, and dished 
wheels take precedence in the majority of cars. Hubs are from 
drop forgings, or steel castings, and roll on annular types of 
ball bearings in some cases, conical roller bearings in other ex- 
amples, and the Hyatt flexible type of bearing finds a wide use 
in live rear axles. 

EYE SECTION DROP FORGED FRONT AXLES 

Eye-section front axles are now in such common use that they 
may almost be regarded as standard. Fortunately, they are drop 
forged in one piece, thus eliminating welds, utilizing highly 
kinetic material, usually basic in its characteristics, with well- 
regulated carbon, and low in metalloids. Steering knuckles are 
of the several well known types with hardened metal pins, bushed, 
and grease cups are present in nearly every case. 


DETAILS OF POWER PLANTS 

It is extremely interesting to pass 
along from booth to booth and listen 
to the arguments of the clever sales- 
men who, in explaining the top fea- 
tures of their products to a receptive 
audience, delve into technics, with 
never a thought as to whether or not 
the audience is familiar with this 
strange and weird language. Per- 
haps they have learned, some of them 
to their sorrow, that the audience is 
fully alive to the difference between 
a needle valve in a carbureter and a 
gudgeon pin for a piston. Maybe they 
learned, perhaps too late to save their 
dignity, that this same audience grasps 
the idea of the overlapping valve, and 
knows perfectly well that popping in 
a carbureter is not at all due to weak 
mixture ; that popping in a carbureter 
will not take place at all if the speed 
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Here the Aisle Was Wide, Affording Opportunity for Inspection 


of traveling of the mixture in route to the combustion chamber 
is greater than the rate of flame propagation in the body of the 
mixture itself within the intake manifold. In all events, the 
power plants, as they were exhibited, taking them as a whole, 
embodied such fine details as the proper proportioning of the 
intake manifold, thus assuring that the speed of the gas en route 
to the combustion chamber will exceed the speed of the flame, 
and overlapping in the valve timing becomes practicable. 

Well-regulated compression aborts carbon formation in so far 
as coking out will transpire in the gasoline component of the 
mixture, and this particular improvement eliminates to a very 
considerable extent the contention that lubricating oil is at the 
bottom of carbon trouble. On the exhaust side of the motors, 
taking them in general, there are finger prints of the fine Italian 
hand of the designer which indicate that the ejector idea is 
stalking forth, and, instead of a considerable back pressure, 
which kills power, there is something of a vacuum which coaxes 
the spent products of combustion away from the combustion 
chamber, thus adding materially to power and flexibility. 

Just now there is a tendency to utilize the nozzle idea in con- 
nection with the exhaust, and it has been found by experimenting, 
and through experience, that the idea is good. 
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ADDITIONAL REASONS WHY ONE SHOULD BUY 





T has been truly said that show time is not slow time, for 
at that season of the year makers, selling agents, advertis- 
ing men, and even the editorial staffs are very busy, too much so 
to attend to everything. In this hustle and bustle something 
must be overlooked. It never fails. So it happened that many of 
the “Reasons” intended for last week’s issue reached us too late 
for publication. Many of those used, too, were not written es- 
pecially for this column, as had been intended, which accounts for 
repetition in the late comers given below. 

CAMERON: G. N. Jordan, Sales Manager—Of the total 
number who will purchase automobiles in the United States in 
1910, about 90 per cent. will buy for business purposes, and to 
such purchasers economy is one of the most important considera- 
tions; economy in the use of gasoline and lubricating oil, in tire 
consumption, and in time. 

We have designed the Cameron car with these points in mind, 


sliding gear system), especially in the hands of inexperienced 
operators. 

The high efficiency of the transmission on all speeds is an im- 
portant factor in keeping down the fuel consumption, and, by 
leaving off water-cooling apparatus, we are able to reduce the 
weight of the car 200 pounds, reducing the wear on tires. The 
car being high powered in proportion to weight, will start quicker 
from a standstill, will pick up quicker after turning corners and 
be more economical in time in getting from place to place, even 
though driven at no higher extreme speed than the heavier under- 
powered type of car, which requires a long distance to get under 
way. ¢ 
_ The Cameron car is not an assembled proposition, each part is 
designed and built to fit the other part with the main object in 
view of giving our customers the most economical car on the 
market; and, by economy, we do not mean fuel economy alone, 





Section of the Main Floor on Forty-fourth Street Side Where Many Middle West Makers Were Located 


and believe we are offering the most economical and practical car 
for the following reasons: 

No water is carried. 

On the Cameron system of cooling the excess heat is carried off 
by a natural circulation induced by hot air rising from the cylin- 
ders as fast as it is radiated, and cold air rushing in beneath to 
take its place around the cylinder wall. 

When the engine is running light very little heat is radiated off 
and the circulation of air is naturally slow, keeping the cylinder 
walls at the proper temperature. When the car is driven hard and 
more heat radiated off, the circulation becomes faster just in 
proportion to the amount of cool air required and, on being 
operated under all conditions at an even temperature, develops 
its power on smaller consumption of gasoline and lubricating oil 
and gives longer life to the wearing parts of the engine. 

The Cameron transmission system is direct drive on every 
speed ; all our cars are equipped with three forward speeds. This 
gives the operator the proper range of gearing for any condition 
of road, allowing the engine to be operated at its most efficient 
speed. 

In changing gears, the gears throw opposite each other and 
roll naturally into mesh without the danger of wrecking (as in the 


but economy of upkeep and economy in ease and rapidity of 
handling. And it is the ideal car for the busy business man 
who must have highest efficiency, and a car that is always reliable 
and ready to start regardless of weather condition; a car that 
can be stored in an ordinary small home garage without heat, 
and can be left standing indefinitely in zero weather; a car that, 
when extreme occasions demand, can be driven at terrific speed 
all day long without overheating, radiators boiling out, causing 
delay to refill, or other defects peculiar to the water-cooled type 
of car. 

GRABOWSKY: Sales Department—In buying a commer- 
cial vehicle, the purchaser must necessarily take an entirely dif- 
ferent viewpoint than that taken in buying a pleasure car. He 
has primarily these facts to consider, ability to give continuous 
and efficient service, economy and advertising value. 

Economy has many factors, the least of which is first cost, if 
reasonable. Economy of maintenance and up-keep are lowest 
in the Grabowsky car for these definite and easily proven rea- 
sons: Maintenance. The very first requisite of cheap maintenance 
is absolute accessibility. This the Grabowsky alone has by reason 
of its removable power plant, in which the motor, transmission 
and levers are a unit, which slides out or, when out, is shoved 
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Showing the Distribution of Many Leading Exhibits on the West Side of the Palace, Facing Main Hall 


back into the car just as is the drawer of a desk, thus every 
adjustment is at the chauffeur’s finger tips. 

Second, the Grabowsky has hardened steel bushings in every 
working connection. No necessity to renew whole parts at a 
considerable cost; just replace steel bushings at a very low 
price. 

Third, highest grade of materials used throughout the car. 
Mr. Grabowsky’s long study of and familiarity with steel and 
iron relative values assures best results here. 

The second factor, economy of up-keep, is worth discussing. 
First, the Grabowsky lubricating system, by means of a vacuum 
crankcase and a fine application of the laws of attraction, uses 
its lubricating oil over and over again, thus saving fully one-half 
the cost of oil. 

Second, a two-cylinder opposed motor uses far less gasoline than 
a four-cylinder motor. Moreover, there is less weight of parts 
to carry in a two-cylinder motor than a four cylinder and every 
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pound of weight adds to gasoline consumption and maintenance. 

The third factor, ability to give continuous and efficient service. 
This is perhaps the most important feature to the buyer of a 
power wagon. 

The Grabowsky offers continuous service because it is the only 
car whose entire power plant can be removed and another power 
plant inserted in the car, a one-man operation requiring hardly 
15 minutes. By actual (not theoretical) standardization of 
parts, every power plant made by the Grabowsky Power Wagon 
Company fits every Grabowsky truck. 

For the use of commercial vehicles, it is only necessary to have 
an extra power plant (at a small cost) and continuous service 
of this truck is practically guaranteed. As to power, it is only 
necessary to show that the Grabowsky is making good in Pitts- 
burg, Cincinnati, the Rocky Mountains, the Allegheny Mountains, 
the Sierra Mountains (the hardest conditions under which cars 
can be used) to prove the power efficiency of the Grabowsky. 


An Aisie in the Foreign Car Department Where the Importers Displayed Their Products Advantageously 
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Renault Inside Steering Coupe—A New Type 


For these reasons and many others we recommend the Grabow- 
sky as giving unequal satisfaction to prospective purchasers. 

MARTIN: Publicity Department, Martin Carriage Com- 
pany—Economy is the word that makes the Martin Com- 
mercial car the most desired. 

The strength of a Martin car is economy in every sense of 
the word. A car that will stand up under its full loading ca- 
pacity, and not show a sign of weakness, even when under its 
normal road speed, and equipped with an engine having power 
enough to run the car loaded to capacity at its normal road 
speed. A car that inexperienced men can handle with ease, con- 
structed as near fool proof as possible, with gears that can be 
shifted in a second’s time and with no danger to the mechanism. 

Martin motor cars can be run through congested streets on 
high gear, at a speed not to exceed 4 miles per hour. 

The: riding qualities of a Martin car excel all others, hence 
every part of the car has a protection not found in other cars. 

A motor that has no bevel gears or third chain, not even a belt 
in its construction, is water cooled and equipped with a me- 
chanical oiler, a simple direct drive. 

The Martin car is designed and built by men who know the 
requirements of a delivery car—men of years of experience in 
this construction. We back up all this with twenty-five years of 
experience in vehicles and wagons for transportation purposes. 

MIDLAND: E. W. Nicholson—The strong argument in 
favor of the Midland Model L is the up-to-date design and the 
careful attention to details in the construction of the Midland 
unit power plant and system of three-point suspension. 


Elsie Janis’ Handsome New American Simplex 





On the Model L it is absolutely impossible that any of .the 
strains caused by rough and unven roads shall be transmitted to 
the power plant. By this it is meant that the style of suspension 
is so flexible that there will be no strains applied to any part of 
the power plant construction. 

This feature is a most decided advance in automobile con- 
struction and is being so thoroughly recognized by all who have 
examined the car it cannot help but prove interesting to the 
man looking for a car that will give satisfactory service for a long 
period of time. 





A GERMAN ON THE AMERICAN INDUSTRY 


Herr Wilhelm Opel, who has recently returned to Germany 
from a lengthy visit to the United States, has been interviewed 
by a leading Berlin daily paper as to his impressions. The fol- 
lowing is culled from his verdict, which primarily led to a com- 
parison of the state of affairs sixteen years ago, when the in- 
dustrial development towered high over that of Germany and 
now, when, during his second stay, Commercial Councillor Opel 
finds that the Fatherland has caught up to the Republic and that 
there is no great difference in business organization here nor 
there. “Nothing,” said Herr Opel, “could make me realize more 
fully the immense strides the German industry has taken than 
the absolute lack of any surprise during the eight weeks, in 
which I have inspected American factories, large and small. 
Over here the industry is on the same level as over there. 

“Regarding the American workman as such, I may say he is 
a specialist as compared to ours, who, in a great many cases, is 
an all ‘round man. But as specialization contains numerous ad- 
vantages for the perfection of goods, we too are slowly nearing 
the American method of educating workingmen to this point. 
Over there this developed of itself, because the workingman him- 
self pressed forward to this end, for, on the whole, he is more 
intelligent than ours, as a consequence of the racial mixture and 
the fresh infusion of blood attained thereby. On the other hand, 
this advantage is equaled by the better education given our work- 
ing classes by compulsory schooling, as well as the evening classes 
which are partly obligatory, partly attended voluntarily. 

“My chief automobilistic impressions concern the New York 
motor traffic. Horse-drawn cabs are hardly to be seen, and I 
venture to predict that in ten years’ tinge horses will have com- 
pletely vanished from the streets. One city corporation of New 
York is greatly interested in this problem and chiefly from an 
hygienic point of view, for the city is surrounded by water and 
suffers very much from swarms of flies, which naturally were 
encouraged by the horse, but now this plague is lessening. Motor 
traffic in the country is almost unknown, for what we would call 
roads are only met with for short distances ; while we still use the 
highways that were built by the Romans-in the middle ages or 
during the Napoleonic period, the railway was the open-up culture 
for America and towns and villages were built on either side. 

Asked as to the output of the American factories, Herr Opel 
replied: “During the first days of my stay I was told of fac- 
tories with an annual production of 12,000 cars. The closer I 
came to these factories, the more these- proud figures dwindled. 
Every town I stopped at knocked off a thousand or so, till y-hen 
I arrived at the place in question I learned that, all told, 4,000 
would be the figure. There are two or three factories which 
turn out 8,000 to 10,000 vehicles a year. 

“I cannot imagine that we may respect a mass importation of 
cheap American cars, they have never been able to get a good 
grip on our market. However, surprises are never excluded in 
business life. Should an over-production take place, which 
is not impossible within the next two or three years, the Amer- 
ican market may seek to fall itself by force and throw its goods 
on Europe. But we need not dread this competition. The Amer- 
ican car is built too lightly and not rigid enough for our roads.” 





THe A +M + C *M “A * Stow 


EEL AIO IR ERED ART Cm a8 nm a ~ 


ON THE TREND OF 


xX 


| De 


ye eee re eee a 


THE AUTOMOBILE TRADE 


By STEWART McDONALD, Generat Manacer Moon Motor Car Company 


ORECASTING has always been a very fascinating field for 
thought and those who are successful in wresting from the 
future her secrets are, other things being equal, generally the 
ones who achieve the greatest results in any line of business, 
for, as the old saying goes, “If our foresights were as good as 
our hindsights, we would all be successful.” 

The automobile is here to stay. There may be some differences 
of opinion as to the type of car, the particular price and size 
which will eventually fulfill the maximum requirements. There is 
also some difference of ideas as to the horsepower and motor 
sizes best adapted, but among any deep-thinking body of men it 
is bound to be unanimously admitted that the automobile as a 
necessity is permanent, and its sphere of action will be broadened 
and developed and the numbers in use multiplied exactly propor- 
tional to the quality of cars furnished, the general price, and the 
improvements in the roads and highways of this country. 

The talk about the automobile industry being the natural heir 
to the calamities which befell the bicycle trade can carry but little 
weight when it is but once remembered that the bicycle, while 
it was a vehicle of transportation in a measure, was at its best 
but a species of gymnasium apparatus, eagerly sought for by the 
faddists, and as rapidly dropped when the craze lost its pop- 
ularity. 

From all this it is not to be argued that there may not be dark 
days, and many of them, in front of the automobile industry. 
However, these, if they come, will be the result of either the 
greed or the impetuosity of the manufacturers who are at present 
in the business, in their endeavor to expand their output in undue 
proportion to the natural market for cars. 

What the exact effect even this will have upon the automobile 
industry, or more properly speaking, on the automobile as a 
whole, is still another problem and even more difficult to fathom. 
It would seem, though, that if such events came to pass, the 
natural result would be that the public, having a larger selection 
of wares to choose from, would buy with greater discrimination. 
Granting that the public does not long remain in the dark upon 


any one subject, it would appear that probably the identical manu- 
facturers at whose doors could be laid the too large and too 
greedy growth would be the heavist sufferers themselves. Usually 
excessively rapid growth and thoroughness do not go hand in 
hand. 

The trend of the automobile business is rapidly toward cheaper 
cars. This is as it should be, as the number of people who can 
afford a moderate-priced car is infinitely greater than the few 
who are ready purchasers of a high-priced automobile. It is only 
right that the greatest development which will probably take 
place in the next few years will be toward perfecting the car of 
medium price and bringing even this within more ready reach 
of the average buyer. A moment’s reflection will readily con- 
vince the most skeptical of this. 

Go away from the large cities, take the towns and villages and 
realize the enormous field in which the horse and buggy is still 
utilized. A good horse and buggy totals almost $500, to say noth- 
ing of what a fairly good team and surrey would come to. In 
any instance, one of the moderate-priced automobiles, even at the 
figures current to-day, would show a greater economy, greater 
mileage and greater service for a slight increase in the invest- 
ment, with all the possibilities the future might bring in the way 
of reduced prices and more efficient service. 

With the enormous increase in the use of automobiles is also 
coming a great development in the average user along mechanical 
lines. Business, office men and people who are never accustomed 
to handling anything more pretentious or complicated than a tack- 
hammer, display a truly intelligent knowledge of most mechanical 
principles. The intimate learning that even school boys have 
now, together with the original ideas, which in some instances 
they possess regarding the real intricacies, is marvelous and in- 
dicates that the day is fast approaching when even the boy will 
look upon the purchase, handling, and usage of an automobile with 
less forbearance than was shortly before felt by his friends who 
tackled the proposition with the services of an expert chauffeur. 

Marvel has sometimes been expressed at the remarkable manner 


In the Commercial Car Section the Display Was the Most Effective and Varied That Has Ever Been Presented 
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Looking North on an Aisle on the Second Floor 


in which medium-priced cars have been absorbed in the good 
farming States—States where the average land-holder could well 
afford to be the purchaser of a medium-priced car. The possi- 
bilities here, large as they have been in the past, will greatly ex- 
ceed this in future, as it is in these districts that the automobile 
comes in for its fullest measure of utility. The automobile is a 
pleasure vehicle always, and one that does not weary with miles 
—a device that places the farm within almost neighborly dis- 
tance of the city—the means of quick communication with stores, 
shops, doctor, or emergency repairs, and, above all, something, 
which added to country life, gives it all the conveniences of the 
city with the charms retained. ‘ 


Another Section of Second Floor Looking Eastward 


Coupled with this has been the natural way in which they 
“catch on” to cars in the country districts. It has often been 
wondered why it was that a shipment of 50 cars to a small town 
where they are distributed to the people living in the vicinity is 
heard from in the way of repairs so much less frequently than the 
same number shipped to a large city agent. 

The reason is simply that the people living in the country have 
been accustomed to machinery for a long time—hardly one of 
fifty owners has not an anvil on his own place. These can make 
a weld as well as the average journeyman blacksmith. Further- 
more, they are more patient and used to thoroughly looking into 
their various machines and learning the principles thereof and 
so they naturally take the same pains with their automobiles. 
Hence, in a very short time, they become as proficient in their 
adjustments and handling as is the dealer who sold them the car. 

The trend, then, of automobiles, as the writer sees it, is toward 
more and better cars. Probably lighter cars with simplifications. 
in the mechanism taking place as rapidly as developed is a fac- 
tor which lessens buyer resistance. These all would have a 
tendency toward a reduction in price, especially as standardization 
sets in and changes become less frequent. 

The development of good roads will greatly increase the use 
of cars, especially in States where the trade is somewhat back- 
ward. However, the greatest development will be the acquisition 
of a complete knowledge, acquaintanceship and understanding of 
the underlying mechanical principles. It is not enough then, 
therefore, for a manufacturer to see that his employees—his 
agents, salesmen, etc.—are thoroughly familiar with the construc- 
tive theory and features, but the real and prospective purchaser, 
the public at large, should also acquire a thorough familiarity and 
understanding of the mechanical principles underlying automobile 
construction. ; 

This, coupled with a healthy growth in the manufacturing end 
of the business and a steady development of good roads, will take 
care of the future of the automobile industry. 





CHAIRMAN FOR BALTIMORE SHOW 


BALTIMORE, Jan. 3—President C. Howard Millikin, of the Auto- 
mobile Club. of Maryland, will be chairman of the committee 
which will have charge of the next annual show to be held under 
the club’s auspices, February 22 to 26, inclusive, at the Fifth 
Regiment Armory. Dr. Millikin has appointed as other members 
of the committee, Thomas B. Hutchinson, assistant chairman and 
also assistant secretary of the club; Dr. H. M. Rowe, H. M. 
Luziers, Thomas G. Young and Joel Nassauer. Dealers who 
desire information regarding the show will be accommodated by 
President Millikin, 914-916 Equitable Building or Assistant Chair- 
man Hutchinson at the clubrooms, The Garage Building, Mt. 
Royal avenue and Charles street. Aeroplanes and balloons will 
be among the new features of the approaching exhibition. 

Floor space has already been partitioned off and drawings for 
the desirable places will be made by the dealers within a week or 
so. All spaces, with the exception of a few in the middle, will be 
sold at the same price. Representatives of the show committee 
have been attending the shows already held and will be present at 
others to be held with the view of suggesting the latest features 
for the Baltimore exhibit. : The club members held a stag 
progressive euchre party at the club rooms last Tuesday evening. 





CINCINNATI SHOW FOLLOWS CHICAGO'S 


CINCINNATI, Jan. 3—The Automobile Club’ of' Cincinnati will 
hold its show in the Music Hall, February 21-to 26 inclusive. 
This is the first time that the club has promoted a show. Al- 
though applications for space do not close till December 31, more 
than half of the space had been taken and deposits paid by the 
middle of the. month. Rutherford H. Cox is general manager. 








TuHincs THAT ATTRACT IN THE ACCESSORY FIELD 


‘66 ATCHMAN, what of the night?” Automobiles by 
dominance of size and space occupied claim first at- 
tention of visitors to the Show. Primarily, they overshadow 
other exhibits, unduly draw attention, and rob half the accessory 
subject of its potency as an attraction. In the meantime, when 
truth is dragged from its lair, and photophobia is thrust be- 
hind, spectators may be awakened from their lethargy, and the 
news may be gently broken: There is not, in all the land, an 
automobile made in which accessories do not enter. 

Some automobile makers claim the distinction of producing 93 
per cent. of all that goes into their wares; more hold that they 
produce all but lamps, tires, radiators, tools, wheels, rims, drop 
forgings, bodies, windshields, tops, cylinder castings, crankcases, 
gearcases, crankshafts, etc. These say they build the car com- 
plete. 

Consistency is the jewel which shines for all but the man who 
wants to take unto himself credit for having thought out the 
scheme of the Universe before God wrought parts, put them 
together, and thrust them out, into the swirl of gravitational 
influence, branding the whole flock as “accessories.” 

When the A. M. C. M. A. show opened at the Palace on New 
Year’s eve, the accessory division may have been a little less 
spectacular, thrust in corners to some extent, and less of interest 
to the casual observer, but the cars, as they were to be seen, 
taking them as a whole, were as good as the foundation on 
which they rested, and it is to the credit of accessory makers, to 
a very considerable extent, that they bask in the sunlight of 
favor, and reflect credit upon their sponsors. 

The accessory division is a big limb of the tree, even though 
some would have us believe that it is no more than a twig. 
Accessory makers are bent upon compounding a permanent 
reputation for themselves, and they fully realize that, to be suc- 
cessful, it is necessary for them to engrave their crest high up 
on the face of a granite cliff, rather than in the sands of the 
shore. Having forged from the solid bar, so to speak, taking 
pains to apply the “sand blast” of experience and honest en- 
deavor in the process, the accessory makers lighted their lamps 
of wisdom, wave to magnetos, coils and batteries, their allotted 
work, lubricated the ways for business, sounded horns, while 
tires were there in profusion, vying with shock absorbers. 

From the Palace to the Garden, will be the move, and when 
the A. L. A. M. opens on January 8, for a week, it will be with 
all the Palace accessory exhibitors attending, and many more 
besides. Never before, in the history of the automobile, has 
there been such a display of accessories, or such a widely diversi- 
fied panorama of the 895 different kinds of parts which consti- 
tute a full-fledged automobile. Again, it is not a far stretch 
of the imagination to proclaim that quality presides, good taste 
sits at the right hand, and catchpenny knick knacks, of which a 
flock once perched among us, have taken wings as timid birds, 
lacking in down and. feathers. 


GENERAL REVIEW OF ACCESSORY EXHIBITIONS 


In reviewing accessory exhibitions, it has ever been difficult to 
arrive at a basis which would afford satisfaction from all angles. 
One way is to briefly mention each stand, state what it holds 
by way: of a: leader, and leaving.a good taste in the mouth of 
the advertiser, at the same time, avoid offense to the sensibilities 
of the readers. In order to realize the difficulties involved, it is 
only necessary to state: 

Taking the accessory exhibitions at the Palace alone, assuming 
that there are 238 separate subjects to cover, and allowing fhat 
each subject be dismissed with 200 words, it would require just 
under 50,000 words to cover the exhibits, and as will be readily 
appreciated, not a single one of the exhibitions would be in- 
telligently discussed, for the reason that, in 200 words, it is not 
possible to say anything on a basis of introduction, construction 
and conclusions. It follows, then, that without telling what a 
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thing is for, how it is made, and how well it performs, it is 
useless to broach the subject at all, much less to dribble out 
50,000 words in nauseating puffs, thus destroying the value of the 
paper, killing the usefulness of the writer, and rendering the 
audience immune from future attacks, either with truth, truckle, 
or trend. 
RESUME OF THE ACCESSORY INDUSTRY 

A comprehensive résumé of the accessory industry, better 
than a sea of meaningless mentions, will leave the subject in a 
healthy state, and in the time to come, it will be possible to sys- 
tematically sort out the accessory features, and by properly 
spacing them, and using comprehensive illustrations to make good 
reading for maker and user alike, reflecting credit upon the 
paper which undertakes the task. 

For the time, then, we present the resumé, taking the subjects 
in rundown order. There is no order of importance on the 
count that “every link is necessary in a perfect chain.” 


BODIES, TOPS AND WINDSHIELDS 

Comfort in winter automobiling depends in no small measure 
on the equipment of top and windshield, providing of course that 
the open touring car is used all the year round. The supply of 
windshields shown at the Palace is particularly extensive, and 
indicates a very strong demand for this accessory. It is worthy 
of note that the old style single-piece shield has practically dis- 
appeared; even the cheapest models are hinged in the center. 
No one who has had experience with the old type will regret its 
passing. 

One concern shows a new shield of this variety at a very 
reasonable price, in which the glass frames are of wood. This 
finish is preferred by many people, and is in keeping with the 
tendency to eliminate brass work as much as possible. The 
majority of shields, however, are made with brass frames; in 
many cases these are made very narrow. 

These is really no reason why a glass shield should be sur- 
rounded with a heavy metal border. Glass is one of the most 
elastic substances known, and is much harder to break than 
people generally suppose. Indeed, it is less liable to breakage 
when unsupported than when held rigidly by heavy metal-work. 
One shield at least seemed to be built with reliance on this 
idea, although two other companies also offered exceptionally 
light and neat constructions. 

Means employed for holding the folding glasses in place are 
almost innumerable, and seem to work on nearly every principle 
of mechanics. Automatic devices naturally predominate, with 
many varieties of spring-tension and thumb-screw arrangements. 
An increasing number are what is called automatic—that is, they 
can be moved into any desired position merely by pushing or 
pulling with a single hand, and when set will retain their posi- 
tion. This feature is accomplished usually by a constant-tension 
spring device. 

Another feature which is becoming more prominent is the 
adoption of eccentrically folding upper glasses, instead of plain 
hinged ones. This allows the shield to be set with the parts 
separated, leaving an open strip through which the driver can 
see the road perfectly even when the rest of the shield is spat- 
tered with rain. At the same time the protection is but slightly 
impaired. 

One company has a model especially adapted for runabouts 
in which the lower glass is slanted back at a considerable angle. 
Many modern cars have so much room between the front seat 
and the dash that a straight vertical shield over the latter gives 
but little protection. This idea of course brings the vertical 
upper section back into a more useful position. ° 

Tops are shown by two companies, and another has on exhibi- 
tion a line of its fabrics for tops, which have found general use. 
Monograms and door-plates are also shown. For body finishing 
there are varnishes made by two reliable firms. Most of the 
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body builders proper have migrated into the complete car sec- 
tion, by taking the agency for some car which they can fit with 
their bodies. This tendency is particularly noticeable in the im- 
porters’ section, as many of those exhibiting there have graduated 
from the accessory class. The complete list of those exhibiting 
at the Palace follows: 


L. C. Chase & Company, Boston. 

Hill Mfg. Co., Buffalo, N. Y. 

Ideal Wind Shield Company, New York City. 
Metal Stamping Company, New York City. 
Moller & Schumann Company, Brooklyn, N. Y. 
Pantasote Company, New York City. 

W. F. Polson, Buffalo, N. Y. 

John A. Salman, Boston, Mass. 

Sprague Umbrella Company, Norwalk, O. 
Troy Carriage Sun Shade Company, Troy, oO. 
Valentine & Company, New York City. 

Vehicle Apron & Hood Company, Columbus, oO. 


The following will exhibit at the Garden show only: 


Cowles & Co., New Haven, Conn. 

Cox Brass Mfg. Co., New York City. 

Hayes Mfg. Co., Detroit, Mich. 

Cc. A. Mezger, New York City. 

L. J. Mutty Co., Boston, Mass. 

National Auto Top Co., New York City. 

Novelty Mfg. Co., Waterbury, Conn. 

*Rands Mfg. Co., Detroit, Mich. 

Springfield “Metal Body Co., Springfield, Mass. 
anguard Mfg. Co., Joliet, Ill. 


PROFUSION OF HORNS AND SPEEDOMETERS 


Automobile horns may be divided into three classes; those 
of the familiar type operated by air pressure from a bulb, those 
connected with the exhaust of the engine, and those operated 
electrically. The “old reliable” type is shown in a multiplicity 
of forms by one company, including the design with a knob 
punched full of holes in place of the bell. 

Exhaust operated types are shown by two concerns. One out- 
fit is extremely reasonable in price, and has what is described by 
the maker as a “chromatic scale of bird-like notes.” The other 
company’s devices are more pretentious, being made to sound 
a chord of three notes. The most recent production is the 
“trumpet,” which can be made to sound the army bugle calls. 
It has four separate tubes, each giving a different note, and con- 
trolled from a keyboard. As a warning, all four can be sounded 
together. , 

Most modern of all are the electric horns. The latter is one of 
the most original and efficient devices for converting energy into 
sound ever invented. It contains a small electric motor with a 
toothed wheel on an extension of its shaft. The teeth strike 
against a hardened steel button on a steel diaphragm, causing 
the latter to vibrate sharply. The process is compared, with 
reason, to snapping the bottom of a tin can. The diabolical racket 
that results when the current is full on can be heard a mile, and 
is guaranteed to produce results. 

The other, although likewise electric, does not depart so 
widely from the ordinary. In this case the motor drives a tur- 
bine fan, and the sound is produced by an air blast. A feature 
is the ingenious magnetic brake, which brings the revolving part 
immediately to rest when the current is turned off. 

Speedometers offer one of the widest fields for the exercise 
of mechanical ingenuity. Among those exhibited there are three 
actuated by centrifugal force, one by air pressure, one by liquid 
pressure, and one by magnetism. One other exhibit seems 
to elude all classification. This latter, a new device, resembles a 
clock mechanism, and indicates only the average speed for each 
thirtieth of a mile, making no record of momentary variations. 
One great advantage of this construction is that the fastest mov- 
ing part revolves only 30 times to each mile. Naturally there 
is no perceptible amount of wear in the parts. 

The centrifugal instruments, although working on the same 
principle, differ in many details. Each has some distinguishing 
feature of merit. One company, as usual, features the “steady 
hand,” and the exhibit includes a device for shaking and jolting 
one of the instruments to exhibit this feature. 
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Another retains the familiar magnetic action, and a third the 
tube full of red liquid and the centrifugal pump to drive it up 
along the indicating scale. One company has a new idea, in 
which the instrument is worked by air pressure. No details of 
the construction are available, but it is interesting simply as an- 
other example of the ingenuity which is expended in this branch 
of the automobile industry. Those who exhibit horns are: 


Automobile Supply Mfg. Co., Brooklyn, N. Y. 
Gabriel Horn Mfg. Co., Cleveland. 
Lovell-McConnell Company, Newark, N. J. ffl 
Nightingale Whistle Mfg. Co., New York nl 
Nonpariel Horn Mfg. Co., Brookl yn, N. 
Sireno Company, New York City. 


The speedometer makers are: 


Auto Improvement Company, New York City. 
Cleveland Speed Indicator Company, Cleveland. 
Hoffecker Company, Boston. 

Shipman Instrument Company, Sunbury, Pa. 
Star Speedometer Company, Danville, Pa. 
Stewart & Clark Mfg. Co., Chicago. 

Troy Carriage Sun Shade Company, Troy, O. 
Veeder Mfg. Co., Hartford, Conn. 

Warner Instrument Company, Beloit. Wis. 


The following will exhibit at the Garden show only: 


Jones Speedometer Co., New Rochelle, N. Y. 
Recometre Co., New York City. ffl 
Riley-Klotz Mfg. Co., Newark, N. J. 


GREAT VARIETY OF LAMPS EXTANT 


Two noteworthy tendencies may be observed among the ex- 
hibitors of automobile lamps, namely, the growing popularity of 
electrics and the great number of devices to reduce the “glare” 
or partially eclipse the lamp for city driving. There can be no 
doubt that the electric lamp is the lamp of the future. Its 
simplicity of operation and reliability would alone suffice to give 
it the preference; add to this an economy of operation far sur- 
passing the gas and oil forms, and its triumph is sure. Prac- 
tically every maker of gas and oil lamps showed electric models, 
sometimes adapted for electricity alone, sometimes arranged for 
combinations. 

One well-established company showed an electric headlight of 
very simple and pleasing design, the body of the lamp being a 
single bowl-shaped piece of drawn metal, without projections ex- 
cept the bracket lugs. One of the latest styles of gas lights is 
called the “close-coupled,” a rather short lamp-of large diameter, 
which should give a pleasing effect in connection with modern 
body work. Another new idea is a fixture for a gas headlight 
to hold an electric bulb. The bulb may be swung into focus 
whenever desired, as for city driving, or may be swung out of the 
way, without disturbing connections, so as to allow the use of the 
gas jet. Two other companies also showed electric headlights. 

Practically all the new oil side and tail lamps are arranged for 
the use of electricity if desired. Two makers have an electric 
fixture which replaces the oil front, and a third has the bulb 
permanently in place beside the oil flame. This exhibit also in- 
cludes a good-looking side lamp for closed cars, in the shape of a 
cylinder set vertically, and a combination electric tail light and 
number-plate holder, so arranged that the latter is always illu- 
minated to comply with State laws. One shows a combination 
oil and electric side lamp, but does not feature it so extensively. 

Many devices have been brought out to reduce the objectionable 
glare of the ordinary acetylene headlight. These take the form 
either of obstructing partly the light, or of diffusing it in better 
ways. The latter construction is exemplified by a lamp with a 
front door which consists of a number of lens strips, the front 
sides of which are ground to a convex curvature. These have 
the effect of spreading the light out horiontally rather than 
vertically; when the beam from the lamp is cast on a wall the 
illuminated area takes the shape of a flat ellipse with the longer 
axis horizontal. With the lamps in their ordinary position on 
the car the light from them is kept below the level of a pedes- 
trian’s eyes. The only change from the ordinary acetylene lamp 
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is in the door, and-the new doors with the lens strips can be ob- 
tained separately and put on old lamps. ; 

A very neat eclipsing device has been brought out, which 
consists merely of a metal disc on the end of a pivoted arm. 
These are controlled from the driver’s seat by Bowden wires, so 
that when desired the discs may be swung down into the center 
of the lamp, thus cutting off the strongest portion of the beam. 
It is noteworthy that the disc swings down behind the jet, not 
in front of it, as might be supposed. When the disc is down, 
one looking into the lamp sees only the acetylene flame against 
a black background, with no more dazzling effect than an ordi- 
mary gas jet. 

The reaction against excess brass work has been the occa- 
sion of the bringing out of a very pleasing new finish. This 
is known as the “patent leather” finish, giving a metallic lacquer- 
like lustre, impervious to heat and moisture. It does not need to 
be polished and requires no especial care in washing to prevent 
scratching. Several combinations are made; one all black, one 
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turer has his name molded into the tread in sharp-cornered 
letters, which are said to be of peculiar efficacy in holding the 
wheel to the road. 

Still another idea is to thicken the whole tread a quarter of 
an inch, and then mold diagonal grooves in two directions, cross- 
ing each other, through the body of this additional rubber. This 
had the effect of greatly increasing the thickness of the tread, 
and by consequence its wearing and puncture-resisting qualities. 
The deep corrugations still leave, however, a large range of 
flexibility, and so the resilience is not seriously impaired. 

Steel-studded treads are also seen in many stands, and the 
general impression seems to be that they can cope with situa- 
tions too serious even for the raised rubber tread. The unsatis- 
factory features developed by these tires in early days have 
been overcome by modern machinery and methods. They have 
usually leather protecting bands to hold in place the steel rivets. 
This leather is specially treated so that it will not lose its flex- 
ibility in service; it will neither become soft and spongy nor 


Two Views of Accessory Exhibits In the Balcony, Set Among Original and Artistic Decorations 


a black body with the front door rim left in brass, and another 
black with nickel trimming. The innovation seems deserving 
of great popularity. The exhibitors of lamps are: 


Atwood-Castle Company, Amesbury, Mass. 

Badger Brass Mfg. Co., Kenosha, Wis. 

R. E. Dietz & Company, New York City. 

Edmunds & Jones, Detroit. 

Gray & Davis, Amesbury, Mass. 

C. M. Hall Lamp Company, Detroit. 

Manhattan Screw & Stamping Works, New York City. 
Rushmore Dynamo Works, Plainfield, N. J. 


The following will exhibit at the Garden show only: 


Apple Electric Co., Dayton, O. 
English & Mersick Co., New Haven, Conn. 
C. T. Ham Mfg. Co., Rochester, N. Y. 


TIRES, RIMS, AND ACCESSORIES FOR THEIR CARE 

Winter is the open season for non-skid treads, and most of 
the exhibitors at the show featured this side of their line. 
The most popular idea seems to be raised projections molded in 
the rubber tread. These take many forms. Most of the stand- 
ard makes are furnished with a well-known tread of regularly 
spaced studs, which has been in satisfactory use for several 
years. Others have adopted different ideas. One manufac- 


hard and brittle. The steel studs are turned from soft metal 
and then chilled by a special process, making them practically 
glass-hard; in this condition even road grit and sand have but 
little wearing effect on them. The inside of the rivets still re- 
main soft, so that they will not break off. 

Makers of detachable anti-skid devices are also present in full 
force. There are tire chains of every imaginable shape and 
arrangement. One make has a band of rubber under each cross 
chain, thus not only protecting the tire shoe from the abrasion 
of the chain, but also covering a space on each side of the chain 
and protecting the tire from wear and puncture. In this type 
the cross chains are about five inches apart. The side chains 
to which they are attached are flexible and so lie flat against the 
side of the tire. The side chains have rings on each end, which 
are connected by a one-inch chrome leather strap. These have 
buckles, by means of which the chains can be drawn up tight. 
The ends of the straps are then passed around one of the 
spokes and made fast, thus preventing the chains from creeping. 

It is also possible to secure steel-studded leather covers for 
the entire tire, which may be applied or removed at pleasure and 








give practically the same result 
as the steel-studded tread in- 
tegral with the tire. One of 
these which has good features is 
held in place by a crimped steel 
wire on each side. This wire 
is connected to the edges of the 
protector by short straps which 
pass around it and are adjusted 
by buckles. In this way the 
cover can be made tight enough 
to absolutely prevent any pos- 
sibility of its creeping and chaf- 
ing the tire. 

The very latest thing, perhaps, 
referring to tires is represented 
in the new “quilted” casing. This quilt- 
ing binds the plies of the fabric so closely 
that it does not detach in service, and life is 
much prolonged. According to the makers of 
this new tire, 10,000 miles represents a normal ex- 
pectation, the increase in distance being brought about by the 
influence which the stitching has in that it limits fabric trouble 
and isolates the ills of road inequalities, permitting surface repairs 
at leisure and aborting blowouts. 

Many improvements have been made in the construction of 
inner tubes, ahd as a result of this one maker has found it 
practicable to guarantee his tubes for one year’s service. The 
claims made for the tube proved justified, and no demand was 
made for replacements under the guarantee. All the tubes re- 
turned had been injured by punctures, pinching and other mis- 
haps in no way the fault of the manufacturer or of the tube. 
The policy has been so successful that it will be continued for 
another year. The features of construction to which this suc- 
cess is said to be due are enumerated as the use of the best 
Para rubber, specially compounded; careful cutting of the ma- 
terial, and the making of the valve patch integral and careful 
curing at the right pressure and temperature. 

Demountable rims are proving a fruitful source of inventive 
activity. There are several at the show that have never been 
exhibited before, and whatever may be their merits as rims, one 
and all are the product of remarkable ingenuity. In one of these 
all the mechanism is confined to a single bolt, which is turned 
on or off to loosen or tighten up the rim. This makes it im- 
possible to put the tire on in the wrong position. This is accom- 
plished by a worm device actuating a double turnbuckle. 
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One concern boasts of a com- 
bination quick-detachable and 
demountable rim. The idea is 
that the rim is ordinarily a de- 
mountable one, but if the auto- 
mobilist should happen to have 
two punctures in succession, and 
but one spare rim, the quick- 
detachable feature will be found 
very convenient. This device, 
too, is very simple. The rim is 
like that of an ordinary clincher 
tire, but is sawn apart, giving it 
two ends which may be sprung 
apart or drawn together so as 
to make larger or smaller the 
circumference of the rim. This pull- 
ing or pushing is accomplished by two 

turnbuckles spanning the gap, and arranged 
to be operated simultaneously by the movement 
of a single detachable key, which is the only tuol 
required. To put on the tire and rim the latter is expanded until 
it is large enough to slip easily over the felloe, and ther con- 
tracted until it is clamped tightly in place. The reverse process 
accomplishes the removal. To remove the tire from the rim the 
latter may be contracted still further; this loosens the steel tire 
retaining ring and allows the tire to be slipped off as on any 
quick-detachable. 

Another rim which is new at the shows locks like a further 
development of a well-known make of tire. The rim is held 
to the felloe by six through bolts. The advantages of this type 
are the absence of narrow wedge-shaped parts, which are always 
liable to rust and stick. 

Cushion tires are seen in at least two forms, both of which 
scem to have given good satisfaction in the hands of users. One 
of these resembles a pneumatic tire in every respect except that 
instead of an inner tube it is provided with blocks of soft rub- 
Ler inside. A heavy annular rib of fabric runs around the tread 
of the tire and equalizes the support received from the rubber 
blocks, so that the tire is of equal stiffness at all poinfs, whether 
directly over a block or between them. The blocks are of course 
proportioned to suit the weight of the car they. are expected to 
carry. The tire is built over a steel form or core and is cured 
or vulcanized in one operation, so that there is no danger of the 
blocks separating’ from the solid wall. This tire is claimed to- 
ride as easily as a pneumatic. 
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For commercial vehicles one ‘of the most interesting forms 
is a sectional block tire brought out by a well-known manufac- 
turer of carriage tires who has recently invaded the automobile 
field. These tires are made up of as many as thirty or forty 
blocks, square in shape but with beads around the base. These 
are held in place by a metal frame with square holes through 
which the blocks project. The frame clamps down on the beads 
at the bottoms of the blocks. The shape of the tire precludes 
skidding and gives the maximum resilience possible with a solid 
tire. These tires are made up to eight-inch dual treads, 48 inches 
in diameter, suitable for trucks carrying ten tons load. 

A very recent development of note in the tire industry is 
the effort of a German maker who has never before at- 
tempted to.export to this country. This is distinctively a high- 
priced tire, and makes no pretension of competing in price with 
other brands. This is said not to be due to the duty alone, but 
to the fact that the tire sells for more in Europe than other 


tires made abroad and competing with it. Like some American 
tires, it is guaranteed for 5,000 miles’ service. 

Aeronauts, present and prospective, will be interested to learn 
that at least one American tire maker is prepared to meet their 
requirements. Three styles have been brought out, made in 
a variety of sizes, and in their construction care has been taken 
to secure the maximum resiliency and at the same time great 
strength, 

For electric vehicles a special tire has been brought out which 
is claimed to. give a much greater mileage on the same battery 
charge than was obtainable with solid tires. It is a double- 
tube; with all the flexibility and buoyancy of a single-tube and 
the strength of a solid. This tire was used on one electric that 
set a high-water mark of 150 miles on a charge. 

Tire accessories are usually of as great interest as the tires 
themselves, and their efficiency or lack of it often makes or 
mars the pleasure of a trip. No feature of tire operation is as 
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important as the maintenance of the proper air pressure. One 
tire maker has brought out a gauge which will instantly register 
the pressure by merely pressing it over the valve. It is a small 
and handy device, easily carried in the pocket. A pin in the 
socket of the instrument forces the valve plunger down when 
it is applied, admitting the air pressure to the body of the 
gauge and the pressure is instantly registered on a scale. 

To obviate the labor of pumping up the tires, once it is known 
that they are deficient in pressure, there are innumerable forms 
of engine-driven pumps and cylinder taps, but one of the neat- 
est devices is that air tank brought out by one manufacturer 
during the last Glidden tour. This is simply a substantial tank 
filled with compressed air and provided with a suitable reducing 
valve, a pressure gauge and a length of hose to make the con- 
nection. It can be refilled any number of times, and each filling 
is sufficient to inflate fully from seven to thirty-five tires, accord- 
ing to their size. Empty bottles are exchanged on the same 
plan universally used for gas tanks. 

The following makers of tires and the accessories involved in 
their operation are exhibited at the A. M. C. M. A. show: 


Ajax-Grieb Rubber Co., New York City. 
American Stepney Spare Wheel Co., Saw York City. 
Atlas Rubber Co., Batavia, N. Y. 
Batavia Rubber Co., Batavia, ) he A 
Burroughs Remountable Rim Co. .. New York City. 
Calmon Pneumatic Tire Co., New York City. 
Consolidated Rubber Tire Co., New York City. 
Continental Caoutchouc Co., ‘New York C ty. 
Dayton Rubber Mfg. Co., Dayton, O 
Diamond Rubber Co., Akron, O 
Empire Tire Co., Trenton, N. J. 
Firestone Tire & Rubber Co., Akron, O. 
Fisk Rubber Co., Chicopee Falls, Mass. 
J. L. Gibney & Bro., Philadelphia, Pa. 
B. % Goodrich Co., "Akron 

year Tire & Rubber Soe” Akron, O. 
G. & J. Tire Co., Indianapolis, 
Hartford Rubber Works Co., trartford, Conn. 
Howard nag ome ny Rim Co., Trenton, N. 
Leather Tire Goods C Niagara Falls, N. Y. 
Michelin Ry. Co., Militown, N. J. 
Morgan & Wright, Detroit, Mich. 
Newmastic Tire Co., New York City. 
Pennsylvania Rubber Co., Jeannette, Pa. 
Republic Rubber Co., Youngstown, O. 
Rutherford Rubber Co., Rutherford, N. J. 
C. A. Shaler & Co., Waupun, Wis. 
Standard Leather ‘Washer Co., Newark, N.- J. 
Stevens Co., New York City. 
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Swinehart @lincher Tire & Rubber Co., 
P. C. Traver Mfg. Co., Far Rockaway, 
Victor Tire Traction Co., Boston, Mass. 
Zeglien Tire Co., Chicago, ba] 


The following will exhibit at the Garden show only: 


Continental Rubber Co., New York City. 
Favary Tire & Cushion ’Co., New York City. 
Federal Rubber Co., Milwaukee, Wis. 

Fox Metallic Tire Belt Co., New York City. 
Hopewell Bros., Cambridge, Mass. 

McGraw Tire é& Rubber Co., New York City. 
wots Tire & Rubber Co., New York City. 

; os Car Spring & Rubber Co., Newark, N. J. 


Sager & Co., Rochester, N. Y. 

Seamless Rubber Co. .. New York City. 

Stein Double Cushion Co., New York Yoity. 

Voorhees Rubber Mfg. Co., New York City. 

SYSTEMS OF TRANSMISSIONS WELL DEFINED 

The production of transmissions seems to be to a very con- 
siderable extent in the hands of parts makers, and in a general 
way they may be classified as follows: 

(A) Side chain drives. 

(B) Selective, three speed. 

(C) Selective, four speed. 

(C) Selective, two speed. 

(D) Progressive, three speed. 

(E) Progressive, four speed. 

(F) Semi-selective systems. 

(G) Planetary systems. 

Direct on high gear is the rule, this being true in the examples 
of planetary as well as when sliding gear systems are employed. 
If side chain drives are used with direct on high gear systems 
the reduction from the motor speed to that of the driving (road) 
wheels, initially, is madg-by establishing a lesser number of teeth 
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on the different sprockets than on the rear wheel sprockets, and 
the improvement of the year lies in the use of driving sprocket 
wheels (pinions) with more teeth than formerly. It is now 
considered poor practice to have less than 14 teeth in the driving 
sprocket pinion, and in every possible case 18 teeth are used as a 
minimum. Contrary to the belief of some, side chain drives are 
more numerous than.ever before, a great array of light runabouts 
using this class of drive, while trucks as employed in commercial 
pursuits are almost invariably of the side chain drive genera. 
Where once there were a few hundred high-priced touring cars 
built with chain drives, there are now thousands of runabouts 
that use them. When the writer went through the plant of the 
Diamond Chain Company, at Indianapolis, a few weeks ago, he 
expected to see far less than he found; instead of business fall- 
ing off, due to encroachment of shaft drives, the reverse was in- 
dicated in many ways. The plant was full of work, additions in 
machinery were being made, rearrangement was going on, and 
an examination of the class of work being done, proved that it 
was for almost exclusively automobile makers. Reports from the 
other chain makers are on a level with the conditions as they ob- 
tain at Indianapolis, and a conservative statement of fact is that 
the chain situation is on a better basis than it was when shaft 
drives were the exception. The following chain makers have ex- 
hibits at the Palace and the Garden: 


Baldwin Chain gg | Company, Worcester, Mass. 
Diamond Chain ‘Company, ianapolis, Ind. 
Whitney Manufacturing R-—, Hartford, Conn. 


Will be at the Garden only: 
Link-Belt Company. 


BALL, ROLLER AND PLAIN BEARINGS 


“Money talks” in the world of trade, so it is said. In the 
automobiles of the year, likewise, facts are stuborn things. 
Ball, roller, and plain bearings are used; none are excluded on 
the ground of lack of competence, and preference is given, in 
each instance, with reference to adaptability. It is this adapta- 
bility, then, that is uppermost, everywhere, and the specifications, 
as they would read for some cars, may be given as follows: 

(A) Annular types of ball bearings for crankshafts and trans- 
mission gears. 

(B) Tapered roller bearings for front and rear axles. 

In a number of other instances the specifications would read: 

(A)Plain bearings for motors, including crankshafts, cam- 
shafts, connecting rods, gear-spindles, etc. 

(B) Annular types of ball bearings in the transmission gear, 
tapered roller bearings in road wheels, and Hyatt flexible roller 
bearings in the tubes, as in the live rear axles. 

As a further example of present-day practice, there is the 
class of cars in which some one type of bearing is used ex- 
clusively, as: 

(A) Annular types of ball bearings in the crankshaft, cam- 
shaft, clutch, transmission, propeller shaft, live rear axle, front 
axle, steering gear, magneto and ball-thrust bearings where 
thrust must be resisted. 

(B) Plain bearings for the crankshaft, camshaft, accessories, 
clutch, and starting crank; Timken roller bearings in the trans- 
mission gear, propeller shaft, live rear axle, all road wheels, 
steering gear and knuckle. 

(C) Plain bearings in the motor; Hyatt roller bearings in the 
transmission gear, live rear axle, all road wheels, steering gear 
and other places. 

The tabular story of the automobiles shows a wide range of 
selection, and, with these facts to be encountered, there re- 
mains but the principles of application to be exploited. In the 
early days of bearings, especially of the anti-friction types, they 
were regarded of such great competence that, for a given load, 
the sizes selected were relatively small. The original,.peemests 
was on a good foundation, and the bearings were of grea com- 
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petence, but there are now two points to be taken into account 
in the selection of bearings: 

(A) Static ability, referring to the ability of the bearings to 
sustain a quiescent load. ) 

(B) Kinetic ability, which has to do with the life of the mate- 
rials entering into the bearings, when subjected to shock, vibra- 
tion, and alternating diagonal stresses. 

In the earlier selections, in view of lack of experience from 
the point of view of kinetic ability, the bearings were large in 
relation to static conditions, but for kinetic service they fre- 
quently fell short of the requirement, and, while many of the 
applications were perfectly satisfactory, it remains that failure 
perched on effort with too frequent interval. Bearings, of the 
anti-friction types, under such conditions, fell into disrepute. 

Most of the failures were in bicycle days, and when the auto- 
mobile was in swaddling clothes. The introduction of annular 
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ous history, little information, and always the optimism of the 
makers and selling representatives, it was the easiest thing in the 
world to make a mal-seiection. 

This question of standarization is probably the most important 
step of all. It counts in more ways than were formerly recog- 
nized. Every maker, before agreeing to a standard, 1s bound to 
make sure that the standard fits the bearings in question. When 
ball and roller bearing makers, in America, adopted sizes such 
as were in common use abroad, they surely went to the pains to 
have the bearings so made, and of such good materials, that 
they would project favorable history for their sponsors. 

One of the best practices of the present day is that of the 
makers of ball bearings who ascertain, by personal observation, 
if the bearings selected for cars are in keeping with the con- 
servative ratings given, and, of the reputable makers of anti- 
friction bearings, none will fill orders if they discover that the 
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types of ball bearings, under most careful conditions of selec- 
tion, marked the turning point, and, by the proper use of appro- 
priate materials, much headway was made in a few short years, 
and anti-friction bearings solved the problems of the day, 
among which, lubrication was not one of the least. 

There seems to be no limit to the uses to which anti-friction 
bearings may be put, nor has any one type a monopoly of the 
good points. What the year’s output seems to show is, that 
every application, no matter what the type the bearing may be, is 
a success when the bearings selected are large enough to do the 
work. The applications, being successful, as has been proved, 
rather go to show that the sizes adopted, for the respective 
kinds, are adequate. 

STANDARDIZATION OF SIZES ALMOST COMPLETED 

In the early days, when bearings were largely experimental, 
there were so many sizes, and such wide deviations in practices, 
that even the most experienced engineers were frequently in 
trouble, because of a mal-selection of a bearing. With no previ- 


the Balcony Were Many and Well Placed. 


uses to which the bearings are to be put, fall short of the practice 
established as safe. The makers of bearings which exhibited 
at the Palace were: 


American Ball Bearing Company, Cleveland, Ohio. 
Hess-Bright Manufacturing Company, Philadelphia, Pa. 
International ag my 3 Company, New York City. 
R. I. V. Company, New York City. 

Standard Roller Bearing Company, Philadelphia, Pa. 
Timken Roller Bearing Company, Canton, Ohio. 


The makers of bearings which will exhibit at the Garden will 
be the same as at the Palace. 


LUBRICANTS—FLUID AND NON-FLUID OILS 


Oils and greases for automobile use are shown in great variety, 
and many of the exhibitors have ingenious displays which never 
fail to excite the public curiosity and interest. In this respect 
they vie with the makers of ignition apparatus. One company 
has a gear-box filled with graphite grease, the shafts being ro- 
tated by an electric motor, and a crowd gathers whenever it is 
in operation to look into the slimy depths. 








Oils have many attractive exhibits, and are shown in a great 
number of varieties. The special motor oil of one company is 
a distilled and highly filtered product, refined from the high-. 
est grade of Pennsylvania crude oil. It has a very high fire 
test. Other grades are known as light, medium, heavy and 
extra heavy. Motor oil is manufactured for use in cold weather, 
and makes a particularly appropriate and seasonable exhibit. 
It remains fluid at a temperature of 5 degrees above zero, and is’ 
of medium body. This company’s gear oil is an extra heavy- 
bodied lubricating oil for use in gear cases, where the use of oil 
rather than grease is desirable. However, to give both possi- 
bilities attention, the same concern also makes a_ semi-fluid 
gear compound or “dope,” which combines the advantages of 
both oil and grease. Several grades of heavy oil and graphite 
grease are also included in this line. 

Oil is put up in one-gallon cans by the various distillers, is 
well preserved in them and the means for spouting the same from 
the cans when it is to be spilled into the oil basin of the motor 
are secure and handy. The cans are so marked that anyone of 
the respective grades may be readily had in compact form, and, 
in a car, it is frequently found desirable to store an extra can 
of the same. 

Another line includes a non-fluid oil, for use in gear cases, 
composed entirely of mineral oils, and guaranteed not to con- 
tain soapstone, graphite or rosin; gear grease, for use in ball 
or roller bearings, steering gears and axles; transmission com- 
pound, for use in differentials and planetary or sliding change- 
gears, and automobile soap, a neutral linseed oil product. 

Many makers are devoting all their attention to different grades 
of greases. One company is particularly proud of tests re- 
cently made in Germany and published by the gazette of the 
Ministry of Commerce and Industries. In experiments on en- 
gines in the coal washing plant at Louisenthal a saving of 43 
per cent. over oil costs was obtained, and on shaft journals the 
saving amounted to 63 per cent. Three factors in lubrication, 
according to another company, are efficiency, quality and power, 
and arguments are offered to show that its brand excels in all 
of them. The exhibitors of lubricants are: 


H. T. Alexander Company, New York City. 
Connecticut Oil Company, Waterbury, Conn. 

Adam Cook’s Sons, New York City. 

Jos. Dixon Crucible Company, Jersey City, N. J. 
Duffy Grease Company, New York City. 

Keystone Lubricating Company, Philadelphia. 
Havoline Oil Company, New York City. 

G. 4 Haws, New York City. 

W. P. Miller’s Sons, Long inend City. 

The following will exhibit at the Garden show only: 


oe arg Lubricant Co., New York City. 
Y. & N. J. Lubricant Co., New York City. 
Valvoline Oil Co., New York City. 
Vacuum Oil Co., New York City. 
White & Bagley Co., Worcester, Mass. 
Wm. R. Winn, New York City. 


PRESSED STEEL AND FORGING ACTIVITIES 


Never in the history of the industry has pressed steel been 
used so much as it is in the cars of this year. Besides side- 
bars, crossbars, running-boards and divers small parts for 
chassis frames, there are brake drums, front and rear axles, hubs, 
caps and a variety of housings, notable among which, the Ford 
bottom half of the crankcase will serve as a type to illustrate 
the point made here. In chassis frames, considering sidebars, 
they belong to classifications as follows: 

(A) Straight, channel section. 

(B) Straight, U-section. 

(C) Narrowed, channel section, without a kickup. 

(D) Narrowed, channel section, with kickup. 

(E) Underslung, channel section, narrowed. 

(F) Laminated wood, no armor. 

(G) Not laminated wood, no armor. 

(H) Armored wood. | 
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The methods of suspending the power plants are divers, and 
in a general way they may be classed as follows: 

(a) On a subframe, motor and transmission in one unit. 

(b) On a subframe, motor and transmission separate units. 

(c) Eliminating the subframe, motor and transmission as a 
unit, with a three-point suspension. 

(d) Eliminating the subframe, motor separate from trans- 
mission. 

(e) Arms of motor cast 
proper, or to sub-frame. 

(f) Separate drop-forged arms bolted to a flanged face, on 
either end of motor case, and extending across to side-bars. 

(g) Separate drop-forged arm at one end of motor; other 
arm cast integral, both extending across to side-bars. 

The exhibitors of pressed steel parts at the Palace were as 
follows: 


integral, extending to side-bars 


Columbia Bolt & Nut Company, Bridgeport, Conn. 
iegee Seaneay Ordnance Company, Sharon, Pa. 

O. Smith Company, Milwaukee, Wis. 
Stamdend Metal Works Company, Thomsonville, Conn. 
Standard Welding Company, Cleveland, Ohio. 


The above exhibitors will show at the Garden also. 


SHOCK ABSORBERS OPERATE ON MANY PRINCIPLES 


Fluid compression is the principle used in two well-known de- 
vices; in one air is the medium, and in the other a glycerine 
mixture. The latter has cylinders with pistons, doudle-acting, 
connected between the frame and the axles at four points: On 
heavy touring cars these cylinders are of a size to hold about 
one quart of the mixture. The under side of the piston is deeply 
grooved, and in it are bored two small and four large holes. 
Their arrangement is such that the downward travel of the 
springs is not checked unless it is very violent. At the rebound 
or recoil, the four large holes are automatically closed by a 
valve. This checks about 85 per cent. of the recoil, and the car 
body rises slowly. The passengers are not bounced from their 
seats, and the single upper leaves of the springs, which have 
the duty of resisting the upward motion, are not unduly strained. 
Their longevity is thereby materially increased. 

The pneumatic device is constructed in much the same way, 
and resembles the hydraulic check in outward appearance and in 
its method of application. The air moves from one side of the 
piston to the other through a by-pass of adjustable area. Owing 
to the compressibility of air, it is possible to make this by-pass 
much smaller than the valves in the hydraulic check, and so 
cushion the shocks by the direct compression of the air. 

Another form of shock absorber is that which employs coil 
springs. There are two methods of employing these, both shown 
by reputable concerns. In one the coils are interposed be- 
tween the ends of the semi-elliptics and their hangers, and in 
the other the coil spring is connected directly between the axles 
and the frame. The operation of the latter is so obvious as to 
require no comment. The other uses two coil springs at one 
end of each of the main springs, the attachment being at the 
shackled end. The coil springs are arranged so that they work 
both on the upward and the downward movement of the main 
springs. 

Following is the list of exhibitors at the New York shows: 


Ernst Flentje, Cambridge, Mass. 

Gabriel Horn Mfg. Co., Cleveland, O. 

Hartford Suspension Co., Jersey City, N. J. 

Kilgore Mfg. Co., Boston, Mass. 

J. H. Sager & Co., Rochester, N. Y. 

Supplementary Spiral Spring 'Co., New York City. 

AMONG THE MAKERS OF RADIATORS 

This is one branch of the accessory business which is seldom 
invaded by makers of automobiles, exceptions noted include 
Rambler, Cadillac, Packard, and perhaps a few others. Radia- 
tors are distinctly accessory products, and, like magnetos, coils, 
batteries, windshields, tops, wheels and tires, are made in enor- 
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mous qualities, as many as 100,000 radiators being made in a 
single plant devoted to this class of work. 

Radiators, as they obtain, may be classified as follows: 

(A) Honeycomb, square, or octagon. ‘ 

(B) Vertical tube, with gills. 

(C) Horizontal tube, with gills. 

(D) Flat plate, imitating square tube effect. 

Besides these general classifications, there are: 

(a) Water circulated by means of a pump. 

(b) Thermo-syphon systems. 

In the water circulation class will be found: 

(aa) centrifugal pump circulation. 

(ab) gear pump circulation. 

In thermo-syphon systems there are: 

(ba) Renault (over the flywheel). 

(bb) Regal, with a pocket and means for distributing the 
water. 

(be) Grabowsky, with a steam space above the water. 

(bd) Radiator same as in water cooling but of larger capacity. 

Exhibitors at the Palace were: 


Briscoe Manufacturing Company, Detroit, Mich. 

W. J. Kells Manufacturing Company, New York. 
Livingston Radiator & Manufacturing Company, New York. 
McCord Manufacturing Company, Detroit, Mich. 


The above exhibitors will be at the Garden including: 
A. Z. Company, New York. 
CARBURETERS SHOW ENCOURAGING IMPROVEMENT 


It is important, this carbureter question, and to meet its every 
angle in the quest for perfection, many manufacturers of many 
minds have, for inspection and purchase, different forms of this 
important device, ali well fitted for the work, but often varying 
in construction more than in principle. 

A water-jacketed type shows other and somewhat marked 
characteristics: The water jacket, be it known, is a circular 
chamber outside the mixing chamber. In this instance the makers 
claim instant volatilization of the gasoline, inasmuch as particles 
from the spray which are not volatilized as they issue from (in 
this instance) a canopy-shaped spray, will immediately turn to, 
vapor upon striking the inner wall which is surrounded by the 
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warm jacket. Priming is simplified for the reason that when the 
lever controlling this function is raised, it lifts the needle valve, 
causing a rise of gasoline in the chamber. The overflow by a 
simple process immediately and automatically primes the motor. 
The makers claim no flooding, no clogging. A fixed air inlet, 
controlled by a screw, adjusts the air supply for all speeds, and 
the manufacturers aver, produces a perfect mixture at all speeds. 


TO SECURE MECHANICAL ATOMIZATION 


Another device (properly speaking a carbureter accessory) is 
upon the market which lays claims to efficiency and perfect com- 
bustion through a new form of mechanical atomization accom- 
plished through the agency of a rapidly rotating wheel with 
propeller blades, which is hung within a galvanized iron mesh 
which atomizes the fuel as it passes into the carbureter. This 
apparatus is a wheel which sets between the carbureter and the 
intake manifold. It is said that the gasoline spray and air fed 
by the carbureter must pass through the wheel, causing it to 
revolve rapidly. The mesh thrashes it into fine spray, disin- 
tegrating the mixture and turning it into an explosive mixture. 

There may be seen on exhibition a carbureter for which many 
good points have been claimed, among which may be mentioned 
independent adjustments; a noiseless auxiliary air valve; central 
draught for main air and gasoline spray, which prevents changing 
fuel levels on grades, and a needle valve construction which 
causes complete atomization. It is made in vertical or horizontal 
form, with a choice of engine connections. 

The following manufacturers exhibited at the Grand Central 
Palace Show: 


Auto Improvement Co., New York City. 
Breeze Carbureter Co., Newark, N. J. 

Byrne, Kingston & Co., Kokomo, Ind. 

Gasoline Motor Efficiency Co., Jersey City, N. J. 
Siro Carbureter Co., Springfield, Mass. 

Stromberg Motor Devices Co., Chicago, IIl. 
Wheeler & Schebler, Indianapolis, Ind. 


The following are exhibited at the Madison Square Garden 
Show : 


Allen Auto Specialty Co., New York City. 
Byrne, Kingston & Co., Kokomo, Ind. 
Stromberg Motor Device Co., Chicago, IIl. 
Waterhouse Co., Boston, Mass. 
Wheeler & Schebler, Indianapolis, 
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Pressed Steel, Front Axle With Special Steel Knuckles in Riveted Relation as Made at the A. O. Smith Plant 


MAGNETOS STRIVE FOR SIMPLICITY AND DURABILITY 


Many magnetos represent many ideas and there is presented 
here a few suggestions covering, in bare detail, the qualifications 
of this very important device, as it applies itself to modern 
automobiles. 

In connection with the magneto comes a set of spark plugs 
which together form a complete ignition system. There is no 
extra coil nor “make and break” apparatus, but cable connections, 
and an advance lever which locate directly the steering part.. The 
manufacturers state that this magneto forms a standing flame 
capable of igniting the poorest mixture. 

Many points of superiority are claimed for a medium- oriced 
magneto, offering, among other improvements, helicoidally-shaped 
pole pieces, which it is said permit smooth running of the mag- 
neto, prevent demagnetization and allow throttling down and easy 
starting. 

Ready accessibility and great strength are quoted as primal 
characteristics of an offering in this line. In this instance the 
magneto has a heavy brass base, supporting two bronze ends, 
with a triple magnet for the field. The armature is of the Sie- 
mens type, with two windings. The makers claim easy and quick 
regulation, interchangeable parts and a quick hot spark at low 
speed. 

In conclusion it will be well to say that a number of coil 
makers, realizing the importance of the magneto as a factor in 
gasoline engine development, have entered the field and are now 
turning out this latter product with the same attention to detail 
and excellence which has marked their work in their original 
field of endeavor. 

The following manufacturers exhibited at the Grand Central 
Palace Show: 


Magneto Co., New York City. 

8S. Bretz Co., New York City. 
Heinee Electric Co., Lowell, Mass. 
Herz & Co., New York City 
Hess- Bright Mfg. oa be Philadelphia, Pa. 
Lavalette & Co., New York City. 
Motsinger Device Mfg. Co., Pendleton, Ind. 


Nilmelior Electrical Co., New York City. 

Pittsfield Spark Coil Co., Dalton, Mass. 

C. F. Splitdorf, New York City. 

Witherbee Igniter Co., Springfield, Mass. 

The following manufacturers will exhibit at the Madison 
Square Garden Show: 


ie Og Magneto Co., New York City. 

8. Bretz Co., New York City. 
7 LR I nition Co., Flint, Mich. 
Conn. Tel. Elec. Co., Meriden, Conn. 
Heinze Electric Co., Lowell, Mass. 
eee ay oe Mfg. Co., Philadelphia, Pa. 
Herz & Co., New York City. 
K-W Ignition Co., My O. 
Lavalette & Co., New York City. 
Motsinger Device Mfg. Co., Pendleton, Ind. 
Pittsfield Spark Coil Co., Dalton, Mass. 
Simms Magneto Co., New York City. 
Cc. F. Splitdorf, New York City. 
Remy Electric Co., Anderson, Ind. 


A FINE ARRAY OF MOTORS PRESENTED 

Despite attempts on the part of experts to portray the trend 
in the design of motors in automobile practice, the exhibitions 
seem to show a diversified state of the art with all the types 
as follows, represented : 

(A) Water and air-cooled motors. 

(B) Cylinders with valves in the head. 

(C) L-type cylinders. 

(D) T-type cylinders. 

(E) Individual cylinders. 

(F) Twin cylinders: 

(G) Cylinders en bloc. 

It would be impossible here to discuss details sufficiently to 
serve any useful purpose at all, it being the case that refinements 
in detail in order to bring them to proper notice, will demand 
illustrations. The exhibits at the Palace showing complete 
ap were as follows: 


¥- . Brownell, Rochester, N. Y. 

A W. Motor Company, Providence, R. 
Chaditem Motor & Truck Com y; Philadelphia, Pa. 
Excelsior Motor Company, icago, Il. 


At the Garden, the motors on show will probably slightly ex- 
ceed the above list. 
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TpANSMISSION SHOWN IN DIVERS FORMS 

Three speed (with reverse) selective transmission systems are 
very prevalent. This is shown in the tabulations of cars, both 
as they were given for the A. M. C. M. A., and as the A. L. 
A. M. automobiles are presented in the tabulation of the cars 
which will be at the Garden. It is difficult to put one’s finger 
on the top idea presented. Perhaps the wide adaption of cast 
iron, as a substitute for aluminum, in the casings, not only for 
transmissions, but for motors, as well, is the most radical de- 
parture of the year. 

Certainly cast iron is lighter than aluminum if the measure- 
ment is made in terms of strength—true, aluminum is from 10 
to 15 times more costly than cast iron, and, as to market condi- 
tions, it is cast iron which can be had, more readily, from many 
sources, and with less risk as to strength. 

Gears are now made of alloy steel, in nearly every case, and 
the equipment used in plants, as gear cutters, planers, shapers, 
hobbers, etc, are designed to sustain under the work. This is 
one of the advances of the times, because, in former years, 
machine tools, as used for shaping gears, were designed to be 
fashioned on a basis of cast iron, machine steel, etc., and, when 
alloy steel first came into vogue, it was found that the machine 
tools were not sufficiently rigid to perform the required oper- 
ations. 

Gear spindles, as prime and lay-shafts in transmission sys- 
tems, are made as short as possible, and large in diameter in 
order to defeat deformation which, especially in connection with 
sliding gears, even though slight, interferes with the working 
of the system. In matters of this sort, much improvement will 
be noted all along the line. 

As to the materials of which gears are made, chrome nickel 
steel is present in conspicuous examples. Nickel steel is a 
prime favorite. Silico-manganese steel is making a name for 
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stability. Vanadium steel is being taken up, and cementing 
grades of carbon steel are in common use. 

Of the exhibitors, at the Palace, the following makers pre- 
sented transmissions : 


Brown-Lipe Gear Company, Syracuse, N. Y. 

F. A. Brownell, Rochester, N. Y. 

Cotta Transmission Company, Rockford, Il. 

Driggs-Seabury Ordinance orporation, Sharon, 

Gemmer Manufacturing Company, Detroit, Mich. 

Light Manufacturing Company, Pottstown, Pa. 

Muncie Gear Works, Muncie, Ind. 

A. O. Smith Com: y, nay traced Wis. 

Standard Roller , &-- Company, Philadelphia, Pa. 

Timken-Detroit Axle Com Detroit, Mich. 

Warner Gear Company, Manel e, Ind 

Warner Manufacturing Company, Toledo, Ohio. 

In addition to the above companies which will exhibit at the 
Garden also, the following concerns may be included: 


High Wheel Auto Parts Company. 


Transmissions are also carried to a considerable extent by the 
supply dealers, a list of which is given elsewhere. 


GRAT IRON FOUNDRIES EAHIBIT THEIR WARES 

The extreme importance of cylinder castings and the diffi- 
culties involved in their production, considering the quantity 
requirement in America, has trained up a series of foundries 
which now produce gray iron castings for automobile work of 
the first quality. In addition to cylinders, there are pistons and 
piston rings, crank boxes, gear cases, and to some extent, small 
parts, all of which, in view of the shock nature of the service 
they must render, are from carefully selected grades of pig, 
in the cupola or by the natural draft process, from patterns of 
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- competence involving well-made cores, an intelligent “gaffer” 


and facilities. 

In some cases, it is now the practice to mix a certain per- 
centage of steel in the charge, the idea being to increase the 
average strength of the castings, and refinements made in 
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Chassis Frame With a Kick-up at the Rear and 


Special Shapes in the Cross Members Made at the A. O. Smith Plant. 
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foundry methods render this scheme feasible. The time was 
when to add steel to the charge was to put up with stout cast- 
ing but prone to blemishes, the character of which would debar 
them from cylinder work, in view of the fact that cylinders 
must be tight as well as strong. 

In the shops, with excellent facilities for making hydro- 
static tests, defective cylinders are discovered without any 
question, and foundries are now producing such close grained 
work that spraying in the hydrostatic test does not transpire, 
leastwise within the limits demanded for strength. Cylinders 
are made for both water and air-cooled work with about the 
same facility, due to refinements in air-cooled designing, and to 
long practice in water-cooled work. It would scarcely seem 
necessary here to enlarge upon the problems involved, for if 
in the past there were difficulties to be surmounted, they do 
not now seem to deter the makers of cylinders in the leastwise. 
Among the exhibitors of this character of material at the 
Garden the following is named: 

Erie Foundry Company, Erie, Pa. 


SPRING MAKERS IN STRONG PRESENCE 


In view of the enormous output of the year, and the fact that 
springs are almost exclusively in accessory plants, it is normal 
to expect that this industry will be heavily represented at shows, 
and at the Palace the spring makers’ contingent presented a most 
pleasing array of the several types of springs. 

Distinctive among the exhibits were the designs which include 
scroll features, they being in three-quarter and full elliptic 
springs, in which excellence of design included very wide plates, 
relatively thin members, and retainers of competence. What is 
true of the display at the Palace will be true of that at the 
Garden, and it is fortunate that the quality of material utilized 
in springs is now on such a high plane that spring breakages, 
which were once prevalent, do not now annoy autoists, unless in 
emergencies, for reasons that can be traced to something definite. 
The exhibitors of this line at the Palace were: 


New Jersey Car & Spring Company, Jersey City, N. J. 
Perfection Spring Company, Cleveland, Ohio. 
Thomas Prosser & Son, New York City. 


The exhibitors at the Garden in addition to the above will be: 


American Vanadium Company, Pittsburg, Pa. 
Carpenter Steel Company, New York City. 


IGNITION, OTHER THAN THAT BY MAGNETO 

Ignition, aside from that furnished by the magneto, covers a 
wide radius of action and embraces auxiliary features of the 
magneto as well as independent devices of a like character, and 
it is the purpose to touch lightly here upon a few of the many 
devices of this character which are on exhibition at the Madison 
Square Garden Show. In this résumé, the matter of car lighting 
will also be referred to in brief, because to do full justice to all 
subjects mentioned above would require many more pages. 

The following makers of ignition apparatus exhibit at the 
Palace: 


American Elec. Novelty Co., New York City. 
Atwater-Kent Mfg. Co., Philadelphia, Pa. 
Auburn Mica Co., Auburn, N. Y. 
Eastern Carbon Works, Jersey City, N. J. 
Electric Storage Battery Co., Philadelphia, Pa. 
Geiszler Storage Battery Co., New York City. 
Heinze Electric Co., Lowell, Mass. 
Herz & Co., New York City. 
High Frequency Coil Co., Los Angeles, Cal. 
Kokomo Electric Co., Kokomo, Ind 
Lovell-McConne!l Mie. Co., Newark, N. J. 
Lutz-Lockwood Mfg. Co., New York City. 
A. R. Mosler Co., New York City 
National Carbon Co., Cleveland, O. 
New York Coil Co., New York City. 
Osburn Electric Co., Detroit, Mich. 
Pittsfield Spark Coil Co., Dalton, Mass. 
| Electric Co., Anderson, Ind. 

W. Smith, Aberdeen, s. D. 
e F. Splitdorf, New York City. 
Union Battery Co., Belleville, N. J. 
Vesta Accumulator Co., Chicago, Ti. 


Westchester Appliance ‘Co., New York City. 
house Co., Pittsburg, Pa. 
Igniter Co., Springfield, Mass. 
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The following will exhibit at Madison Square Garden show: 


American Ever Ready est Ser York City. 
Apple Electric Co., Day 

Atwater-Kent Mfg. Co., * Philadelphia, Pa. 
Benford, E. M., Mt. Vernon, N. 

Briggs & Stratton, Milwaukee, Wis. 

Champion Ignition Co., Flint, "Mich. 

Conn. Tel. & Elec. Co., Meriden, se. 
Eastern Carbon Co., Jersey City, N. 

Electric Storage Battery Co., Philadelphia, Pa. 
Geiszler Bros. Storage Battery Co., New York City. 
Grossman, Emil, New York a 

Hardy, R. E., Co.; Brooklyn, N. 

Heinze Electric Co., Lowell, Sbsoe, 

Herz & Co., New York Ci ty 

High Frequency Ignition Co”, Ree Angeles, Cal. 
Jeffrey-Dewitt Co., Newark, N. J. 
Lovell-McConnell Mfg. Co., n J. 

Mezger, C. A., New York City 

Motsinger Device Mfg. Co., "Pendleton, Ind. 
Mosler, A. R., New York City 

National Carbon Co., Cleveland, Oo. 

National Coil Co., Lansing, Mich. 

New York Coil Co., New York City 

Philadelphia Storage Battery Cu. “Philadelphia, Pa. 
Pittsfield Spark Coil Co., Dalton, Mass. 

Remy Electric Co., Anderson, Ind. 

Splitdorf, C. F., New York City. 

Stackpole Battery Co., New York City. 

Tray Plate Battery Co., Binghamton, N. Y. 
Union Battery Co., Belleville, N. J. 

U. S. Light & Heating Co., New York City. 
Vesta Accumulator Co., Chicago, Il. 

Willard Storage Battery Co., Cleveland, O. 
Witherbee Igniter Co., Springfield, Mass. 


AN IMPORTANT MISCELLANY OF STRUCTURAL PARTS 


Among the noteworthy exhibitors, especially under the head 
of structural parts, are many whose wares entitle them to spe- 
cific mention, notably, the makes of steel castings, among which, 
at the Palace and Garden, are: 


Hess-Bright Manufacturing Company, Philadelphia, Pa. 
I. G. Johnson & Company, New York City. 
Lebanon Steel Casting Company, Lebanon, Pa. 


Among the companies which produce aluminum, brass, bronze 
and other important casting parts, are: 


Brown-Lipe Gear Company, Syracuse, N. Y. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Doehler Die-Casting Company, Brooklyn, N. Y. 
Light Manufacturing Company, Pottstown, Pa. 


In addition to the above, there will be numerous exhibitors 
of this class of materials at the Garden. 

SUPPLIES HANDLED BY RETAILING HOUSES 

These jobbing houses are of benefit to the automobilist in 
many ways. They not only discover and bring to the public 
notice various articles of merit which might never obtain prom- 
inence otherwise, but also do a large business in importing for- 
eign specialties. 

The catalogs of these companies are often volumes of con- 
siderable size, listing within their covers almost everything ap- 
pertaining to the automobile except the automobile itself. 

Among the novelties noted in the exhibits of the supply houses 
was a very neat little valve lifter, to relieve the spring tension 
in order to enable the cotter to be removed. This device had two 
long arms, notched at the ends, to be placed one over the valve 
lift guide and the other under the spring. These arms were 
connected at the outer end by a toggle-joint actuated by a 
thumb-screw. Tightening up the screw forced the arms apart and 
compressed the valve spring. 

The latest thing in the decarbonizer line appears to be a dry 
powder brand. This is claimed to clean the cylinders and muffler 
of carbon in less than half an hour. The powder is put up 
in cylindrical cans, each containing enough to clean one cylin- 
der. and eight cans are sold in a box. 

Following is a list of exhibitors at the Palace show: 


Automobile Supply Co., New York City. 
Emil Grossman Co., New York City. 

Chas. E. Miller, New York City. 

Motor Car Equipment Co., New York City. 


The following will exhibit at the Garden show only: 


Detroit Motor Car Supply Co., Detroit, Mich. 
English & Mersick Co., New Haven, Conn. 
N. Y. Sporting Goods Co., New York City. 
Pierson Motor Supply Co., New York City. 
Post & Lester Co., Hartford, Conn. 
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SHOWS DRAW AUTOMOBILISTS FROM EVERY STATE 





TTENDANCE at the Palace included all the old timers, 
who had made a name in automobile activities, and a goodly 
sprinkling of the second generation; taking them from the ad- 
ministrative buildings in the many plants, the engineering offices, 
and the sales establishments all over the land. In some measure, 
this accentuated attendance is brought about through the small 
interval which intervenes between the two big shows. Neverthe- 
less, there is a big attendance of autoists, many of whom have a 
serious bent, but it is a critical audience, and it is making its 
selection with a deliberation as never before. 

One of the old-timers seen at the show was Charles Wridg- 
way, who has just returned from England accompanied by W. M. 
Letts, of London. The latter is here for the shows and is look- 
ing for a good low-priced car to introduce in Great Britain. 

F. E. Moskovics was at the show the early part of the week, 
enthusiastic over the prospects of the aviation meet which he is 
going to conduct at Los Angeles from anuary 12 to 20. 

No ‘show will be complete without the “big fellow from the 
West,” as Pat Hussey is known by his intimates. 

Among those in New York representing the Midland Motor 
Car Company, of Moline, Ill, at the show, are E. W. Nicholson, 
sales manager; J. E. Miller, engineer; G. P. Hall, who is pro- 
moting the car to agents. They are stopping at the Hotel Empire. 

The New Grand Hotel is the home of the representatives of 
the Buckeye Manufacturing Company, of Anderson, Ind., during 
the show week. Among the representatives of the company here 
are: J. W. Lambert, president; G. A. Lambert, vice-president, 
and G. B. Louderback, sales manager. 


The Firestone Tire & Rubber Company, of Akron, O., is repre- 


sented by H. S. Firestone, president; Robert J. Firestone, 
sales manager, and Frank H. Martin, manager of the Chicago 
branch. They are stopping at the Hotel Astor. 

Harry Brate, sales manager of the Osburn Electric Company, 
Detroit, is here for the shows and is stopping at the Park Avenue 
Hotel. 

J. O. Heinze, general manager of the Heinze Electric Company. 
Lowell, Mass., will stay for both shows and is stopping at the 
Knickerbocker. The same company is also represented by Pierre 
J. Legare, who is staying at the Hotel Seville. 

The Bartholomew Company, of Peoria, IIl., is well representec! 
by J. B. Bartholomew, president; O. Y. Bartholomew, treasurer ; 
G. G. Luthy, secretary; Roy Johnston and R. A. Whitney, sales 
manager. The Hotel Manhattan is their headquarters. 

George E. Edmunds and W. T. Jones of the Edmunds & Jones 
Manufacturing Company, of Detroit, are staying at the Murray 
Hill Hotel. 

Richard Everett, manager of the Detroit branch of the R. E. 
Dietz Company, who since his location in the West in the in- 
terest of this concern has proven himself a hustler, is stopping 
at the Hermitage. Allen Cosgrove, the London representative, 
arrived in New York recently for the purpose of attending both 
the shows. 

The Warner Gear Company, of Muncie, Ind., is represented 
by A. L. Johnson, president; C. E. Davis, general manager, and 
R. P. Johnson, secretary and treasurer, who are staying at the 
Waldorf-Astoria. 

The Park Avenue Hotel is the home of C. T. Byrne, president, 
and J. P. Grace, secretary, of the Kokomo Electric Company, 
of Kokomo, Ind., during the shows. 

George Kingston, president, and Marion Black, are representing 
Byrne, Kingston & Company, of Kokomo, Ind., and are re- 
gistered at the Park Avenue Hotel. 

L. W. Collins, secretary of the Vesta Accumulator Company. 
Chicago, is registered at the Woodstock. 


B. S. Shimer, of Milton, Pa., president Star Speedometer 
Company, is among the visitors at the show. He is stopping at 
the Hotel Astor. 

The Timken-Detroit Axle Company, of Detroit, Mich., is rep- 
resented at the show by W. R. Timken, president; H. H. Tim- 
ken, vice-president; A. R. Demory, second vice-president; E. *’/. 
Lewis, secretary and treasurer; H. W. Alden, chief engineer; F. 
C. Gilbert, assistant secretary; W. H. H. Hutton, Jr., purchas- 
ing agent; E. B. Lausier, assistant sales manager. 

The Timken Roller Bearing Company is represented at the 
shows by H. H. Timken, president; W. R. Timken, vice-presi- 
dent and treasurer; Herman Ely, secretary; H. W. Alden, con- 
sulting engineer; R. R. Abbott, metallurgist; F. A. Miller, pur 
chasing agent; A. G. Gladden, cashier; Herbert Vanderbeek, 
engineer, and F. A. Corneli, sales representative. 

W. S. Gorton, secretary and general manager; C. E. Miller and 
H. C. Clark are at the show in the interest of the Standard 
Welding Company, of Cleveland, Ohio. 

The Pennsylvania Tire Company, of Jeanette, Pa., is repre- 
sented by C. N. Du Puy, general sales manager, and A. M. 
Jerome, manager. 

C. F. Pratt, president and general manager of the Ohio 
Motor Car Company, is visiting the show in the interest of that 
concern. 

The Mora Motor Car Company, of Newark, N. Y., is rep- 
resented at the show by J. S. Draper, general sales manager; S. 
H. Mora, president; W. M. Freeman, treasurer; W. H. Birdsall 
and T. C. Colins. 

Among the representatives of the Driggs-Seabury Ordnance 
Company, of Sharon, Pa., at the show, are C. W. Blackman, 
general sales manager; John Stevenson, president; H. W. Bondy 
and R. M. Bean. 

The Gabriel Horn Manufacturing Company, of Cleveland, is 
represented by C. H. Foster, J. F. Gibler and H. D. Preston. 

Among the representatives of the American Motor Truck Com- 
pany, of Lockport, N. Y., attending the show, are E. B. Olmstead, 
Charles R. Bishop, Robert Hall, H. J. Babcock and R. F. 
Wells. 

The Diamond Rubber Company has a big force at the show. 
Among those noticed were W. P. Miller, O. J. Woodward, J. 
H. Braden and S. J. Bates. 

Charles Motz, president of the Motz Clincher Tire Company, 
of Akron, Ohio, was seen at the Palace during the week. 

President August Schacht and Joseph Berle, of the Schacht 
Manufacturing Company, of Cincinnati, are in town during the 
shows. 

H. S. Raymond, general sales manager and second vice-presi- 
dent of the Goodrich Tire Company, was also a visitor at the 
show this week. 

Among the representatives of the Goodyear Tire Company — 
noticed were G. M. Stadelman, W. D. Shilts, L. C. Van Beaver, 
F. A. Seiberling and C. W. Seiberling. 

The Regal Motor Car Company, of Detroit, Mich., is repre- 
sented by F. W. Haines, George W. Franklin, George D. Wil- 
cox and E. Peake. These gentlemen are stopping at the Belmont 
Hotel. 

J. W. Gilson, sales manager of the Mitchell Motor Car Com- 
pany, Racine, Wis., one of the best known men in the trade, 
accompanied by J. M. Cram and E. C. Beyer, is staying at the 
Hotel Manhattan. 

Thomas Hart, president and general manager; Fred J. Pardee, 
assistant manager, and L. A. Hart, who are all stopping at the 
Hotel Astor, are representing the Inter-State Automobile Com- 
pany, of Muncie, Ind. 
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foundry methods render this scheme feasible. The time was 
when to add steel to the charge was to put up with stout cast- 
ing but prone to blemishes, the character of which would debar 
them from cylinder work, in view of the fact that cylinders 
must be tight as well as strong. 

In the shops, with excellent facilities for making hydro- 
static tests, defective cylinders are discovered without any 
question, and foundries are now producing such close grained 
work that spraying in the hydrostatic test does not transpire, 
leastwise within the limits demanded for strength. Cylinders 
are made for both water and air-cooled work with about the 
same facility, due to refinements in air-cooled designing, and to 
long practice in water-cooled work. It would scarcely seem 
necessary here to enlarge upon the problems involved, for if 
in the past there were difficulties to be surmounted, they do 
not now seem to deter the makers of cylinders in the leastwise. 
Among the exhibitors of this character of material at the 
Garden the following is named: 

Erie Foundry Company, Erie, Pa. 


SPRING MAKERS IN STRONG PRESENCE 


In view of the enormous output of the year, and the fact that 
springs are almost exclusively in accessory plants, it is normal 
to expect that this industry will be heavily represented at shows, 
and at the Palace the spring makers’ contingent presented a most 
pleasing array of the several types of springs. 

Distinctive among the exhibits were the designs which include 
scroll features, they being in three-quarter and full elliptic 
springs, in which excellence of design included very wide plates. 
relatively thin members, and retainers of competence. What is 
true of the display at the Palace will be true of that at the 
Garden, and it is fortunate that the quality of material utilized 
in springs is now on such a high plane that spring breakages, 
which were once prevalent, do not now annoy autoists, unless in 
emergencies, for reasons that can be traced to something definite. 
The exhibitors of this line at the Palace were: 


New Jersey Car & Spring Company, Jersey City, N. J. 
Perfection Spring Company, Cleveland, Ohio. 
Thomas Prosser & Son, New York City. 


The exhibitors at the Garden in addition to the above will be: 


American Vanadium Company, Pittsburg, Pa. 
Carpenter Steel Company, New York City. 


IGNITION, OTHER THAN THAT BY MAGNETO 

Ignition, aside from that furnished by the magneto, covers a 
wide radius of action and embraces auxiliary features of the 
magneto as well as independent devices of a like character, and 
it is the purpose to touch lightly here upon a few of the many 
devices of this character which are on exhibition at the Madison 
Square Garden Show. In this résumé, the matter of car lighting 
will also be referred to in brief, because to do full justice to all 
subjects mentioned above would require many more pages. 

The following makers of ignition apparatus exhibit at the 
Palace: 


American Elec. Novelty Co., New York City. 

Atwater-Kent Mfg. Co., Philadelphia, Pa. 

Auburn Mica Co., Auburn, N. Y. 

Eastern Carbon Works, Jersey City, N. J. 

Electric Storage Battery Co., Philadelphia, Pa. 

Geiszler Storage Battery Co., New York City. 

Heinze Electric Co., Lowell, Mass. 

Herz & Co., New York City. 

High Frequency Coil Co., Los Angeles, Cal. 

Kokomo Electric Co., Kokomo, Ind. 

Lovell-McConnell Mfg. Co., Newark, N. J. 
Lutz-Lockwood Mfg. Co., New York City. 

A. R. Mosler Co., New York City 

National Carbon Co., Cleveland, O. 

New York Coil Co., New York City. 

Osburn Electric Co., Detroit, Mich. 

Pittsfield Spark Coil Co., Dalton, Mass. 
Remy Electric Co., Anderson, Ind. 

F. W. Smith, Aberdeen, S. D. 

Cc. Splitdorf, New York City. 

Union Battery Co., Belleville, x. J. 

Vesta Accumulator Co., Chicago, Ill. 

Westchester Appliance Co., New York City. 

Westinghouse Co., Pittsburg, Pa. 

Witherbee Igniter Co., Springfield, Mass. 


The following will exhibit at Madison Square Garden show: 


American Ever Ready Co. * New York City. 
Apple Electric Co., Dayton, O. 

Atwater-Kent Mfg. Co., Philadelphia, Pa. 
Benford, E. M., Mt. Vernon, N. 

Briggs & Stratton, Milwaukee, Wis. 

Champion Ignition Co., Flint, Mich. 

Conn. Tel. & Elec. Co., Meriden, Conn. 
Eastern Carbon Co., Jersey City, -N. J. 
Electric Storage Battery Co., Philadelphia, Pa. 
Geiszler Bros. Storage Battery Co., New York City. 
ooesmnan, Emil, New York City. 

Hardy, R. E., Co.; Brooklyn, N. Y. 

Heinze Electric Co., Lowell, Mass. 

Herz & Co., New York City. 

High Frequency Ignition Co, ae Angeles, Cal. 
Jeffrey-Dewitt Co., Newark, N. J. 
Lovell-McConnell Mfg. Co., nN d. 

Mezger, C. A., New York City. 

Motsinger Device Mfg. Co., ‘Pendleton, Ind. 
Mosler, A. R., New York City. 

National Carbon Co., Cleveland, O. 

National Coil Co., Lansing, Mich. 

New York Coil Co., New York City. 
Philadelphia Storage Battery Co., Philadelphia, Pa. 
Pittsfield Spark Coil Co., Dalton, Mass. 

Remy Electric Co., Anderson, Ind. 

Splitdorf, C. F., New York City. 

Stackpole Battery Co., New York City. 

Tray Plate Battery Co., Binghamton, N, Y. 
Union Battery Co., Belleville, N. J. 

U. 8. Light & Heating Co., New York City. 
Vesta Accumulator Co., Chicago, Ill. 

Willard Storage Battery Co., leveland, oO. 
Witherbee Igniter Co., Springfield, Mass. 


AN IMPORTANT MISCELLANY OF STRUCTURAL PARTS 


Among the noteworthy exhibitors, especially under the head 
of structural parts, are many whose wares entitle them to spe- 
cific mention, notably, the makes of steel castings, among which, 
at the Palace and Garden, are: 


Hess-Bright Manufacturing Company, Philadelphia, Pa. 
I. G. Johnson & Company, New York City. 
Lebanon Steel Casting Company, Lebanon, Pa. 


Among the companies which produce aluminum, brass, bronze 
and other important casting parts, are: 


Brown-Lipe Gear Company, Syracuse, N. Y. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Doehler Die-Casting Company, Brooklyn, N. Y. 
Light Manufacturing Company, Pottstown, Pa. 


In addition to the above, there will be numerous exhibitors 
of this class of materials at the Garden. 

SUPPLIES HANDLED BY RETAILING HOUSES 

These jobbing houses are of benefit to the automobilist in 
many ways. They not only discover and bring to the public 
notice various articles of merit which might never obtain prom- 
inence otherwise, but also do a large business in importing for- 
eign specialties. 

The catalogs of these companies are often volumes of con- 
siderable size, listing within their covers almost everything ap- 
pertaining to the automobile except the automobile itself. 

Among the novelties noted in the exhibits of the supply houses 
was a very neat little valve lifter, to relieve the spring tension 
in order to enable the cotter to be removed. This device had two 
long arms, notched at the ends, to be placed one over the valve 
lift guide and the other under the spring. These arms were 
connected at the outer end by a toggle-joint actuated by a 
thumb-screw. Tightening up the screw forced the arms apart and 
compressed the valve spring. 

The latest thing in the decarbonizer line appears to be a dry 
powder brand. This is claimed to clean the cylinders and muffler 
of carbon in less than half an hour. The powder is put up 
in cylindrical cans, each containing enough to clean one cylin- 
der. and eight cans are sold in a box. 

Following is a list of exhibitors at the Palace show: 


Automobile Supply Co., New York City. 
Emil Grossman Co., New York City. 

Chas. E. Mil'er, New York City. 

Motor Car Equipment Co., New York City. 


The following will exhibit at the Garden show only: 


Detroit Motor Car Supply Co., Detroit, Mich. 
English & Mersick Co., New Haven, Conn. 
N. Y. Sporting Goods Co., New York City. 
Pierson Motor Supply Co., New York City. 
Post & Lester Co., Hartford, Conn. 
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SHOWS DRAW AUTOMOBILISTS FROM EVERY STATE 





TTENDANCE at the Palace included all the old timers, 
who had made a name in automobile activities, and a goodly 
sprinkling of the second generation; taking them from the ad- 
ministrative buildings in the many plants, the engineering offices, 
and the sales establishments all over the land. In some measure, 
this accentuated attendance is brought about through the small 
interval which intervenes between the two big shows. Neverthe- 
less, there is a big attendance of autoists, many of whom have a 
serious bent, but it is a critical audience, and it is making its 
selection with a deliberation as never before. 

One of the old-timers seen at the show was Charles Wridg- 
way, who has just returned from England accompanied by W. M. 
Letts, of London. The latter is here for the shows and is look- 
ing for a good low-priced car to introduce in Great Britain. 

F. E. Moskovics was at the show the early part of the week, 
enthusiastic over the prospects of the aviation meet which he is 
going to conduct at Los Angeles from anuary 12 to 20. 

No show will be complete without the “big fellow from the 
West,” as Pat Hussey is known by his intimates. 

Among those in New York representing the Midland Motor 
Car Company, of Moline, Ill., at the show, are E. W. Nicholson, 
sales manager; J. E. Miller, engineer; G. P. Hall, who is pro- 
moting the car to agents. They are stopping at the Hotel Empire. 

The New Grand Hotel is the home of the representatives of 
the Buckeye Manufacturing Company, of Anderson, Ind., during 
the show week. Among the representatives of the company here 
are: J. W. Lambert, president; G. A. Lambert, vice-president, 
and G. B. Louderback, sales manager. 

The Firestone Tire & Rubber Company, of Akron, O., is repre- 
sented by H. S. Firestone, president; Robert J. Firestone, 
sales manager, and Frank H. Martin, manager of the Chicago 
branch. They are stopping at the Hotel Astor. 

Harry Brate, sales manager of the Osburn Electric Company, 
Detroit, is here for the shows and is stopping at the Park Avenuc 
Hotel. 

J. O. Heinze, general manager of the Heinze Electric Company. 
Lowell, Mass., will stay for both shows and is stopping at the 
Knickerbocker. The same company is also represented by Pierre 
J. Legare, who is staying at the Hotel Seville. 

The Bartholomew Company, of Peoria, IIL, is well represented 
by J. B. Bartholomew, president; O. Y. Bartholomew, treasurer ; 
G. G. Luthy, secretary; Roy Johnston and R. A. Whitney, sales 
manager. The Hotel Manhattan is their headquarters. 

George E. Edmunds and W. T. Jones of the Edmunds & Jones 
Manufacturing Company, of Detroit, are staying at the Murray 
Hill Hotel. 

Richard Everett, manager of the Detroit branch of the R. E. 
Dietz Company, who since his location in the West in the in- 
terest of this concern has proven himself a hustler, is stopping 
at the Hermitage. Allen Cosgrove, the London representative, 
arrived in New York recently for the purpose of attending both 
the shows. 

The Warner Gear Company, of Muncie, Ind., is represented 
by A. L. Johnson, president; C. E. Davis, general manager, and 
R. P. Johnson, secretary and treasurer, who are staying at the 
Waldorf-Astoria. 

The Park Avenue Hotel is the home of C. T. Byrne, president, 
and J. P. Grace, secretary, of the Kokomo Electric Company, 
of Kokomo, Ind., during the shows. 

George Kingston, president, and Marion Black, are representing 
Byrne, Kingston & Company, of Kokomo, Ind., and are re- 
gistered at the Park Avenue Hotel. 

L. W. Collins, secretary of the Vesta Accumulator Company. 
Chicago, is registered at the Woodstock. 


B. S. Shimer, of Milton, Pa, president Star Speedometer 
Company, is among the visitors at the show. He is stopping at 
the Hotel Astor. 

The Timken-Detroit Axle Company, of Detroit, Mich., is rep- 
resented at the show by W. R. Timken, president; H. H. Tim- 
ken, vice-president; A. R. Demory, second vice-president; E. *’/. 
Lewis, secretary and treasurer; H. W. Alden, chief engineer; F. 
C, Gilbert, assistant secretary; W. H. H. Hutton, Jr., purchas- 
ing agent; E. B. Lausier, assistant sales manager. 

The Timken Roller Bearing Company is represented at the 
shows by H. H. Timken, president; W. R. Timken, vice-presi- 
dent and treasurer; Herman Ely, secretary; H. W. Alden, con- 
sulting engineer; R. R. Abbott, metallurgist; F. A. Miller, pur 
chasing agent; A. G. Gladden, cashier; Herbert Vanderbeck, 
engineer, and F. A. Cornell, sales representative. 

W. S. Gorton, secretary and general manager; C. E. Miller and 
H. C. Clark are at the show in the interest of the Standard 
Welding Company, of Cleveland, Ohio. 

The Pennsylvania Tire Company, of Jeanette, Pa., is repre- 
sented by C. N. Du Puy, general sales manager, and A. M. 
Jerome, manager. 

C. F. Pratt, president and general manager of the Ohio 
Motor Car Company, is visiting the show in the interest of that 
concern. 

The Mora Motor Car Company, of Newark, N. Y., is rep- 
resented at the show by J. S. Draper, general sales manager; S. 
H. Mora, president; W. M. Freeman, treasurer; W. H. Birdsall 
and T. C. Colins. 

Among the representatives of the Driggs-Seabury Ordnance 
Company, of Sharon, Pa., at the show, are C. W. Blackman, 
general sales manager; John Stevenson, president; H. W. Bondy 
and R. M. Bean. 

The Gabriel Horn Manufacturing Company, of Cleveland, is 
represented by C. H. Foster, J. F. Gibler and H. D. Preston. 

Among the representatives of the American Motor Truck Com- 
pany, of Lockport, N. Y., attending the show, are E. B. Olmstead, 
Charles R. Bishop, Robert Hall, H. J. Babcock and R. F. 
Wells. 

The Diamond Rubber Company has a big force at the show. 
Among those noticed were W. P. Miller, O. J. Woodward, J. 
H. Braden and S. J. Bates. 

Charles Motz, president of the Motz Clincher Tire Company, 
of Akron, Ohio, was seen at the Palace during the week. 

President August Schacht and Joseph Berle, of the Schacht 
Manufacturing Company, of Cincinnati, are in town during the 
shows. 

H. S. Raymond, general sales manager and second vice-presi- 
dent of the Goodrich Tire Company, was also a visitor at the 
show this week. 

Among the representatives of the Goodyear Tire Company | 
noticed were G. M. Stadelman, W. D. Shilts, L. C. Van Beaver, 
IF. A. Seiberling and C. W. Seiberling. 

The Regal Motor Car Company, of Detroit, Mich., is repre- 
sented by F. W. Haines, George W. Franklin, George D. Wil- 
cox and E. Peake. These gentlemen are stopping at the Belmont 
Hotel. 

J. W. Gilson, sales manager of the Mitchell Motor Car Com- 
pany, Racine, Wis., one of the best known men in the trade, 
accompanied by J. M. Cram and E. C. Beyer, is staying at the 
Hotel Manhattan. 

Thomas Hart, president and general manager; Fred J. Pardee, 
assistant manager, and L. A. Hart, who are all stopping at the 
Hotel Astor, are representing the Inter-State Automobile Com- 
pany, of Muncie, Ind. 
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Fred J. Pardee, one of the best-known men in the trade, is 
receiving congratulations on his joining the staff of the Inter- 
State Automobile Company, of Muncie, Ind., as assistant to 
President Hart. 

The Remy Electric Company, of Anderson, Ind., is well rep- 
resented by W. R. Poland, G. O. Driscoll, Fred Urban and C. 
Herbel Morris, who are stopping at the Hotel Wolcott. 

J. A. Cain and Percy Barter, of the McCord Manufacturing 
Company, are among those registered at the Knickerbocker. 

A. R. Miller, who represents Barthol & Daly, and also the 
Simm’s magneto, is stopping at the Knickerbocker. 

W. C. Marmon and H. C. Marmon, of the Nordyke & Mar- 
mon Company, Indianapolis, Ind., are at the Knickerbocker. H. 
H. Rice, sales manager, and A. R. Heiskell, purchasing agent, of 
the same company, are at the Manhattan. 

H. O. Smith, president; George Weideley, vice-president, and 
R. W. Macey, Jr., of the Premier Motor Manufacturing Com- 
pany, of Indianapolis, Ind., are stopping at the Engineer’s Club. 
R. I. Eads, New England manager, is at the Breslin. 

V. A. Longaker, president of the American Motor Car Com- 
pany, of Indianapolis, Ind., is registered at the Broztell. Fred 
I. Tone and C. F. Baker are at the Cadillac. 

The Simplex Motor Car Company, of Mishawaka, Ind., is rep- 
resented by D. A. Shaw, treasurer, and George S. Waite, sales 
manager, who are stopping at the Astor. 

E. J. Moon and W. R. Flint, of the Moon Motor Car Com- 
pany, of St. Louis, are registered at the Woodstock. 

The New Grand has among its guests this week C. Van Der- 
voort, sales manager, and F. G. Salisbury, of the Moline Auto- 
mobile Company, of Moline, III. 

Among those registered at the Hermitage are George M. Dick- 
son, W. G. Wall and J. M. Clarke, of the National Motor Vehicle 
Company, of Indianapolis, Ind. 

W. H. Schwartz has resigned his position as manager of the 
Boston branch of the Old-Oakland Motor Company and has 
been appointed sales manager of the Metz Manufacturing Com- 
pany, of Waltham, Mass. Mr. Schwartz was associated with the 
Waltham Manufacturing Company in the Orient bicycle days. 
For several years past Mr. Schwartz has been prominently 
identified with the trade. Mr. Schwartz was seen at the show, 
representing the C. H. Metz Company, which has a very in- 
teresting exhibit. 

H. D. Van Brunt has retired from the firm of Willis & Van 
Brunt, of Syracuse, N. Y., and his interest has been taken over 
by F. S. Willis, who will hereafter conduct the business under the 
name of the Willis Motor Car Company, at the same address, 231 
North Clinton street. 

A. C. Newby, of the National Motor Vehicle Company, of 
Indianapolis, Ind., who has been confined to his home with a 
severe cold, has fully recovered and is expected at the show. 

President C. A. Shaler, R. B. Dunlap, sales manager, and M. 
E. Faber, electrical expert of the C. A. Shaler Company, Wau- 
pun, Wis., are at the Hoffman House. 

George S. Atwater, sales manager of the Tray Plate Battery 
Company, Binghamton, N. Y., is at the New Grand. Stanley 
Bayless, secretary and general manager, is at the Collingwood. 

C. D. Hudson, manager of the Seeley Sales Corporation, De- 
troit, is at the Grand View. 

Irving W. Adams, Superintendent, High Frequency Ignition 
Coil Company, Los Angeles, is at the Woodstock. 

Charles W. Harris, General Manager of the Wayne Oil Tank 
& Pump Company, Ft. Wayne, Ind., is at the Knickerbocker. 

President William Young, of the St. Louis Supplementary 
Spiral Spring Company, St. Louis, is at the Empire. Mr. Young 
is in town for a double purpose—to attend the shows and to 
prosecute suits for infringements of the famous device patented 
and made by his company. 
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President G. F. Discher, Garage Equipment Company, Mil- 
waukee, Wis., and Sales Manager Paul G. Niehoff are at the 
Park Avenue. L. J. Miley and F. H. Smith, sales department, 
are at the Breslin. 

George Schebler, of Wheeler & Schebler, Indianapolis, is at 
the Cumberland. 

Carl J. Holdrege, sales manager, Stromberg Motor Devices 
Company, Chicago, and Harvey Goodwin, manager, Boston 
branch, are at the Cadillac. 

Fred W. Smith and A. E. Sweet, of the Point Spark Plug - 
Company, Aberdeen, S. D., are at the Cadillac. 

Fred L. Holmes, manager, and Harry Matthews, purchasing 
agent, Jackson Automobile Company, Jackson, Mich., are at the 
Astor. 

Elmer Apperson, of the Apperson Bros. Automobile Company, 
Kokomo, Ind., who has been very ill with a severe cold for the 
past two weeks, has gone to Florida to recuperate. 

President Frank Briscoe, Sales Manager F. A. Harris and Ad- 
vertising Manager J. M. Evans, of the Brush Runabout Com- 
pany, Detroit, are at the Belmont. 

General Manager George Kissel, of the Kissel Motor Car 
Company, Hartford, Wis., is at the Belmont. 

W. H. Wood, of the Empire Motor Car Company, Indianapo- 
lis, Ind., visited the Palace Show Tuesday. 

Charles P. Henderson, vice-president, and H. C. Lathrop, sec- 
retary, of the Henderson Motor Sales Company, Indianapolis, 
are at the Empire. 

President J. J. Cole and C. S. Crawford, engineer, of the Cole 
Motor Car Company, are at the Empire. 

Sales Manager H. A. Githens, G. & J. Tire Company, India- 
napolis, is at the Astor, and F. A. Drake and R. W. Weiss, of 
the sales department, are at the Breslin. 

Charles S. Monson, Western sales manager for Gray & 
Davis, with headquarters in Detroit, is at the Astor. 

George H. Strout, sales manager, and Wallace L’Hommedieu,. 
sales department, Apperson Bros.’ Automobile Company, 
Kokomo, Ind., are at the Astor. 

No show would be complete without Courtland D. Cramp, 
of the William Cramp & Sons’ Ship & Engine Building Com- 
pany, of Philadelphia, who is very much in evidence this week. 





MAY BE GARDEN’S LAST AUTO SHOW 


Historic Madison Square Garden, the scene of so many 
successful automobile exhibitions, must in time, it is rumored, 
give way to a business structure, as the property is becom- 
ing too valuable as a business centre to continue as an auditorium 
for the purposes for which it is now used. According to William 
F. Wharton, one of the board of directors of the Madison Square 
Garden Company, six offers have been made during the past: 
year for the property, and the bids are receiving serious consid- 
eration. What appears to be a matter of the utmost importance 
is whether another similar building—so far as the ampitheatre is 
concerned—will be erected in New York City. Mr. Wharton, 
who was a prime mover in the agitation for the present Carden,. 
says that the need of such a building is most evident, and that 
he would do all in his power to have another constructed pro- 
vided the present one is razed, and the suggestion that the site of 
the present armory of the Twenty-second Regiment, Engineers, 
N. G. N. Y., at Sixty-eighth street and Broadway, which is 
available, should be taken for this public meeting place met with 
his hearty approval. In discussing the situation, Mr. Wharton 
expressed himself as follows: 

“It may be next week or not until next year that Madison 
Square Garden passes out of the hands of the present owners,” 
he said, “but, be the day near or distant, it is bound to come some . 
time. The offers last year were all brought to us by agents.”” 
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STUDEBAKER AND E-M-F COMPANIES STILL FIGHTING 





ETROIT, Jan. 3—Apparently there is to be no immediate 
cessation of hostilities on the part of the Studebaker Auto- 
mobile Company in its efforts to harass the E-M-F Company 
pending a final settlement of the question as to whether the selling 
agreement formerly existing between the two companies, and 
which was rescinded by President Walter E. Flanders of the 
E-M-F Company, could thus be annulled. 

After a lengthly argument before Judge Swan, in the United 
State Circuit Court, last Thursday, the Studebaker Company was 
permitted, upon its own request, to withdraw its suit against the 
E-M-F Company, it being made a condition of the withdrawal 
that in the event it was desired to begin a similar action it would 
be started within ten days and in the same court. 

Immediately after withdrawal of the suit, Studebaker attorneys 
began to skirmish to secure a temporary restraining order which 
would again tie up the local factory. Judge Severens was once 
more appealed to at Kalamazoo, but as he had already gone over 
the facts in the case and had refused an injunction, he declined 
to interfere. Judge John W. Warrington, of the United States 
Court of Appeals at Cincinnati, was next sought, and a new bill 
of complaint, drafted along practically the same lines as the 
original, was submitted to him. He also refused to grant a 
restraining order, but agreed to hear an application for a tem- 
porary injunction, the hearing being set for January ro. 

The bill of complaint will have to be filed in the United States 
District Court here, as Judge Warrington will concern himself 
only with hearing the application for an injunction. This will, of 
course, compel the E-M-F Company to put in an appearance at 
Cincinnati, and probably go over the same ground that was 
covered before Judge Severens, at Kalamazoo, the only difference 
being that in the present instance Messrs. Fish, Studebaker and 
Eames, of the Studebaker Company, appear as officials of the 
latter, instead of minority stockholders in the E-M-F Company. 

Meantime the fight has assumed a new angle, which may result 
in the ousting of Messrs. Fish, Studebaker and Eames from the 
board of directors of the E-M-F Company. The three men have 
been made defendants in a suppressed suit filed in the Wayne 
County Circuit Court by every other stockholder in the E-M-F 
Company, under an old Michigan statute which gives circuit 
courts jurisdiction over the actions of directors in domestic cor- 
porations where bad faith and gross misconduct are charged. 
The bill of complaint recites details of the transactions between 
the E-M-F and Studebaker Companies as showing the miscon- 
duct of the trio who have been made defendants in the action. It 
is alleged that their refusal to take the number of cars agreed 
upon was in pursuance of a plan to gain control of the E-M-F 


AVIATOR DELAGRANGOE KILLED BY FALL 


BorpEAUX, FraNcE, Jan. 4—Another name was added to the 
growing list of aeronautic fatalities to-day. Léon Delagrange, 
a pupil of Blériot, was instantly killed by a fall from a height 
of 65 feet when one wing of his monoplane ‘collapsed. The 
machine was one of the Blériot cross-Channel type. In place 
of the 25-horsepower Anzani motor, which is the regular equip- 
ment, Delagrange had substituted a 50-horsepower Gnome, and it 
is believed that the strain of this heavy and powerful motor was 
responsible for the accident. 

Léon Delagrange was a pioneer in aviation. Two years ago, 
when he was using a Voisin biplane, he and Farman were rivals, 
and alternated in establishing world’s records for duration of 
flight. Last Summer he became a convert to the monoplane 
type, and joined the Blériot forces. 





Company and make it a part of an $80,000,000 merger the Stude- 
baker Company had been fostering, a project which it — 
to get President Flanders to entertain. 

There was a stormy session of the E-M-F directors last week, 
the seven members of the board being present. By formal vote 
President Flanders’ action in rescinding the agreement with the 
Studebaker Automobile Company was ratified, although Messrs. 
Fish, Studebaker and Eames protested vigorously in an endeavor 
to have action postponed for one week, the evident intention be- 
ing to, in the meantime, see what further legal steps could be 
taken toward preventing a complete severance of the relations 
whereby the Studebaker Company was to be sole distributor of 
E-M-F products. 

An interesting phase of the matter has come to light through 
the assertion of agents who have contracts with the Studebaker 
Automobile Company for the sale of E-M-F cars that they are 
being advised by the Studebakers that they had better sign up with 
the Detroit company for their own protection, and that they can 
secure the return of deposits made by them with the Studebaker 
Company. This action is interpreted at this end of the line as 
indicating that the Studebaker Company is desirous of saving 
itself from the possibility of litigation. 


Studebaker Company Files New Bill of Complaint 


Derroit, Jan. 4—A second bill of complaint was yesterday 
filed by the Studebaker Automobile Company against the E-M-F 
Company in the United States Court, the first bill having been 
withdrawn. 

The present bill is drafted along much the same lines as the 
first, the only new feature of note being a series of affidavits 
signed by F. S. Fish, chairman of the executive committee of 
the Studebaker Company, with a view to controverting certain 
facts in the legal battle. Mr. Fish admits that he actively tried 
to promote the big merger that has been hinted at, but declares 
that the idea was suggested to him by President Walter E. 
Flanders, of the E-M-F Company. In another affidavit he de- 
clarés that although the schedule of August, 1909, provided for 
15,200 cars to be manufactured by the E-M-F Company, for 
which the Studebaker Company was to be sole distributor, Hay- 
den Eames, general manager of the Studebaker Company, had 
no legal right to bind the Studebaker Company to take that 
many cars. 

The suit instituted yesterday will come up in its regular order 
in this district, but the application for a temporary injuction 
made to Judge Warrington, in Cincinnati, will be heard there 
January 10. 


RUBBER EMPLOYEES STILL ON STRIKE 


Hartrorp, Conn., Jan. 3—The strike of the tire makers of the 
Hartford Rubber Works Company continues. The strikers report 
that about 30 men are now engaged in building tires, and,- of 
these, 13 are inspectors. This information comes from one of the 
strikers who returned to work and later rejoined -the belligerents. 
The strikers still maintain pickets about the factory. 

Superintendent C. B. Whittlesey has sent out, it is said, a 
number of circular letters to prospective help. All the men re- 
ceived the one day’s pay due them on Monday of this week and 
it is said that most of the men received official notification that 
their services were no longer needed. 

There is a persistent rumor in circulation that the company was 
anxious to bring about the strike and that there is some likeli- 
hood of the works removing elsewhere. 
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Reo Challenger Center of Interest of Winter Scene 


When the Reo, driven by Ray M. Owen, 


made a perfect score in the New York-At- 


lanta run, it challenged all other perfect-score cars to a further contest calling for a de- 


tailed technical examination. 


has been adopted for that model. 


Patent Holders Build Own Product, 
Now—Owing to the expiration by limi- 
tation of the license heretofore held by 
the Livingston Radiator Company, New 
York City, the manufacture and sale of 
Livingston radiators will be conducted in 
the future by the Livingston Radiator & 
Mfg. Co., Inc., of 312 West Fifty-second 
street, New York. The El-Arco Radi- 
ator Company, formerly the Livingston 
Radiator Company, will continue the 
manufacture and sale of El-Arco radi- 
ators after the first of the year 1910. 


Borax King Buys a Stearns—F. M. 
Smith, the California Borax King, who 
has made “20-Mule Team Borax” fa- 
mous all over the world, has recently 
placed an order for a six-cylinder, 90- 
horsepower Stearns. Mr. Smith will use 
this car for fast work across the Cali- 
fornia and Nevada deserts in connection 
with his borax enterprises. In addition 
to the car, Mr. Smith has given an open 
order for complete equipment, embracing 
both necessities and luxuries, that can be 
added to a car. 


Hartford Officials’ Successful Trip— 
H. E. Fields, vice-president of the Hart- 
ford Rubber Works Company, and M. C. 
Stokes, manager of the bicycle-tire de- 
partment, have returned from a month’s 
trip to the west coast in the interest of 
the company. Business is reported to be 
unusually good at the various agencies 


None of them saw fit to accept the challenge, so this name 
It will henceforth be known as the Reo Challenger. 


of the company in that section of the 
country. Among the various cities visit- 
ed were, Chicago, Denver, Portland, San 
Francisco, Seattle, and Los Angeles. 


Truck Capacity Doubled—So rapidly 
has the 1909 allotment of trucks of the 
Gramm-Logan Motor Car Company, 
Bowling Green, O., sold, that plans for 
another large factory with a capacity of 
1,000 truck chassis to cost $96,000 have 
been completed. This will be equipped 
with the very latest machine tools. The 
1910 trucks are nearly all contracted for. 

Croxton-Keeton Doing Lots of Busi- 
ness—For the excess, business of I910, 
now beginning to come in, the Croxton- 
Keeton Motor Company of Masillon, 
O., is building, and has nearly com- 
pleted, a new plant at Walnut and Canal 
streets, that city. 


IN AND ABOUT THE AGENCIES 

Recent Selden Agencies—The Selden 
Motor Car Sales Company has been es- 
tablished in Kansas City, Mo., at 913 
East Fifteenth street, and will be in 
charge of M. B. Russ. J. V. Moore has 
secured the local agency for Oklahoma 
City, Okla., and together with the Regal 
agency will occupy a handsome new gar- 
age. In Chicago the Selden is to be rep- 
resented by the Bullock Motor Company, 
the principal owners of which are T. H. 
Bullock and P. D. Bauld. The recently 
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incorporated F. A. Ballou Company, of 
Buffalo, N. Y., will represent the Selden 
in that city. Mr. Ballou is well known in 
the motor-boat business. 

Rauch & Lang, Minneapolis, Minn.— 
Announcement has been made of the or- 
ganization of the Hughes Motor Car 
Company, which is to represent the 
Rauch & Lang Company in this city. 
The new company is planning a new 
garage and charging station at Harmon 
place and Twelfth street, to cost $20,000. 
Raymond L. Lunt, who will be in charge, 
is now at the Cleveland factory. learning 
the fine points of the cars. After Jan. 15 
the company will also take over the St. 
Paul territory. 


Stewart Speedometers, San Francisco 
—A. C. Cowan has been appointed West- 
ern sales manager of the Stewart & Clark 
Mfg. Co., and will establish headquarters 
on Golden Gate avenue, San Francisco. 


Demot, Minneapolis, Minn.—Arrange- 
ments have just been concluded by 
which the Pagel-Allen Company acts as 
agent for the Demot Car. 


Exide Batteries, Houston, Tex.—The 
Imperial Motor Car Company has just 
taken on the agency for Exide batteries. 


PERSONAL TRADE MENTION 


D. C. Fenner, formerly with the Knox 
Automobile Company’s New York 
branch, is now located at the factory in 
Springfield, Mass., where he is concerned 
primarily with the commercial vehicle 
sales end. Mr. Fenner has been with the 
Knox commercial vehicle department. for 
a number of years, but has never found 
as much activity in that line as just at the 
present time. 


George A. Horner has been appointed 
factory manager of the Rapid Motor 
Vehicle Company’s plant at Pontiac, 
Mich., which is said to be the largest in 
the world devoted exclusively to com- 
mercial vehicles. 


W. H. Kirkpatrick has resigned his 
position as sales manager of the Peerless 
Motor Car Company, of Cleveland, and 
has severed his relation with the com- 
pany, taking effect January 1. 





MICHELIN TIRE CO’S NEW MANAGER 


Miuttown, N. J., Jan. 3—Following the 
retirement of J. C. Matlack, J. Hauvette- 
Michelin, a nephew of Edouard Michelin, 
president of the four great Michelin tire 
factories, has been elected vice-president 
and general manager, with headquarters at 
Milltown. 

Mr. Michelin, who now takes charge of 
the American interests, is a man of long 
experience abroad, both in the manufacture 
and -sale of tires. 






